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Soil - Water PartioninQ Model 

Description and Resutts 

The results of the Remedial Investigation and more specifically the Risk Assessment 
indicate that the Bluff Road Site does not currently pose an elevated threat to human 
heaith or the environment. However, data indicate that for the hypothetical future use 
scenario, there appear to be concentrations of site related contaminants in the shallow 
aquifer that may result in elevated levels of exposure only if the health protective 
assumptions of the potential future use scenario are realized. Table A-1 provides a list of 
contaminants and appropnate cleanup criteria which would represent the worst case 
concentrations for a ground water treatment system design under the potential future use 
scenario. These are the most mobile contaminants that were present on-site in the 
shallow aquifer and shallow soils. 

The method used to identify appropriate cleanup criteria for the contaminants of concem 
in soil which may leach to ground water is described below. This approach for 
estimating soil cleanup levels is highly conservative in that is considers vertical mixing 
as the sole attenuative process in ground water transport. The operation of the other 
attenuatlve processes may be inferred from the absence of other contaminants in ground 
water samples analyzed during the Rl. The model assumes that a percentage of rainfall 
at the site will infiltrate and desorb contaminants from the soil based on soil-water 
partioning. It is further assumed that this contaminated infiltrate will mix completely with 
a portion of ground water from the site, resulting in a equilibrium ground water 
concentration. 

To back calculate theoretical soil concentrations, the rate of mixing of infiltration with 
ground water is first estimated. Starting with the concentrations provided in Table A-1 as 
the acceptable contaminant concentrations in ground water, the mixing is used to back 
calculate contaminant concentrations in the infiltrate. These concentrations can be 
related to soil concentrations using the soil-water equilibrium relationship. According to 
the model, the mixing of ground water and infiltration, and the resultant contaminant 
concentrations in ground water are related as follows (Summers eta[,, 1980) 

Cgw = (Qp)(Cp)/Qp-i-Qgw Equation 1 

The contaminant concentrations in ground water (Cgw) are the acceptable contaminant 
concentrations in ground water (Table A-1) The volumetric flow rate of infiltration (Qp) is 
determined by subtracting potential evapotranspiration (36 inches/Vear) from the totai 
rainfall (45 inches/Vear) occurring over the total area of contaminated soil (Section 1,4). 

A-1 
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fl, conservative simple source geometry of 230 ft parallel to tne average grouna water 
flow direction by 125 ft perpendicular to the average ground water flow direction is 
assumed. This gives a contaminated soil source area of 31,250 sq, ft, and a value for Qp 
of 62.5 cubic feet/ day. 

The volumetric flow rate of ground water (Qgw) is estimated to be 42 cubic feet/day. It is 
estimated as the specific discharge times the effective vertical cross-sectionaj area of the 
aquifer perpendicular to the ground water flow across the contaminated area of the site. 

Qgw=KiA Equation 2 

For this an aquifer thickness of 40 ft was assumed to be representative. The hydraulic 
conductivity (K) was assumed to be 2.8 ft/day the more consen/ative value of the range 
reported in the Rl. The hydraulic gradient was taken to be 0,002, the average of the 
range reported in the Rl. The cross-sectional area of ground water flow (A) is equal to 
the width of the source area (125 ft) perpendicular to ground water flow, multiplied by the 
depth (40 ft) into the aquifer in which mixing occurs. 

With values of Cgw, Qp, and Qgw, equation 1 can be rearranged to solve for the 
acceptable contaminant concentration (Cp) in the infiltration. 

Cp = Cgw(Qp + Qgw)/Gp Equation 3 

The soil water partioning model is expressed as: 

Cs = (Cp)(Koc)(foc) Equation 4 

where: Koc = Organic carbon partition coefficient (l/kg) 

foe = Fraction organic carbon 

Cs = Contaminant concentration in soil (mg/K) 

A-2 
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The value of foe was assumed to be 0 02 the average as reported by the USDA Soil 
Conservation Service (verbal communication, Stuckey, 1990). 

Where values of Koc were not available Kd was catouiated based on the following 
equation (Walton, 1984). 

Kd = 0,63(foe) (Kow) 1 Equation 5 

Kd = distribution coefficient (ml/g) 

Kow = octanol water partition coefficient 

i = solute index 

With a value for Kd, Cs can then be calculated based on the following equation 

Cs = Kd(Cp) Equation 6 

The target cleanup level (TCL) is equal to Cs or the Cgw, whichever is greater. Values 
for all terms are provided in Table A-1. 

A-3 



Table 
Calculation of Soi l Target Cleanup Levels 
Soil-Water Partioning Theory Model 

Constituent 

Acetone _ 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Clilorofornri_ 
2-Chlorophen^l 
1, i Dichloroethane 
1,2-Dichloroeth^ne 
1,2-Dichioroethejie 
1, i -bichloroeihene 
Ethyl Benzene^ 
Methylene Chbn^e 
2-Biitanone 
4-Methyl-2-Pentanone 
Phenol 
1, i ,2,2 Tet rach jo roe thane 
1, i ,1 Trichloroethane 
1,1,2 Trichlrorethane 
Tetrachloroethene 
trichioroethene 
toluene 
Vinyl^hloride 
Xylenes 

Cgw 

J^IOO 
0.005 
0.005 

0jb21 
^ . 5 5 0 
0.005 
0 0 0 5 
6.070 
0.007 
0.700 
0 017 
0.055 

^ . 5 5 0 
1.500 

0.0006 
0 200 
0.002 
0.005 

3 0 6 0 5 
_ 2 . 0 0 6 

6.002 
10.000 

Qp 

"62.5 
62.5 
62.5 
62,5 
62.5 
62.5 
62.5 
62.5 
62.5 
62.5 
62.5 
62.5 
62.5 
62.5 
6275 
62.5 
62.'5 
62.5 
G2.5 
62.5 
62.5 
62.5 
62.5 

Cp 

1.593 
0.007 
0.007 
0.145 
0.030 
0.796 
6.007 
6.007 
0.101 
0.010 
1.014 
0.025 
0.080 
0.796 
2.172 
0.001 
0.290 
0.003 
0.007 
0.007 
2.896 
0'b03 

14.480 

Qgw 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

'28 
28 
28 
28 
28 
28 
28 
28 
28 

L 

125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

W 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

n 

061 
0.01 
0.01 
0.01 
0.01 
0.01 
6.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
6.01 
0.01 
o.oi 
0.01 
0.01 
0.01 
0.01 
6.61 
0.01 

E 

6.008 
0.008 
0.008 
0.008 
0 008 
6.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
6.008 
0.008 
0 008 
0.008 
0.008 
0.008 
0.008 
6.008 
0:668 

K 

278 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2 8 
2.8 
2.8 
2.8 
2.8 
2:8 
2:8 

h 

67002 
0002 
0.002 
0.002 
0002 
0.002 
0002 
0002 
0.002 
0.002 
0.002 
0002 
0.002 
0.002 
0.662 
6.662 
0002 
0002 
0.002 
0.002 
0.002 
0.602 
0.602 

D 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

Koc 

272 
83 

363 
330 

3] 31 

' 3 2 
59 
65 

1100 
8.8 
4,6 
NA 
91 
79 

^ iTa 

364" 
126 
300 

57 
240 

foe 

062 
662 
6.62 
0.02 
0.02 

"0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
6.62 
0.02 
0.02 
0.02 
0.02 
062 
062 

Cs 

0.070 
0.012 
0.053 
0.95fi 
0.019 
6.4G0 
O.OOG 
0.005 
0.120 
0.013 

22.299 
0.004 
0.007 

NA 
3 953 
0.001 
1.031 
0.007 
0.053 
0.018 

17.376 
0.003 

69:504 

TCL 

l . i 00 
6.012 
0.053 
0.956 
0.021 
0.550 
0 006 
0.005 
0.120 
0.013 

22.299 
0.017 
0.055 
0.550 
3.953 
0.001 
1.031 
0.007 
0.053 
0.010 

17.376 
0.003 

69.504 

Cgw - contaminant concentration in ground water (ug/l) 
Qp - volumetric flow rate of infiltration into ground water(cu.ft/day) 
Qgw - volumetric flow rate of ground water (cu.ft/day) 
Cp - contaminant concentrations in the infiltration 
K - hydraulic conductivity (ft/day) 
h - hydraulic gradient (fVft) 

D - depth of aquifer 
Cs - soil concentrations (mg/kg) 
Cp - concentrations in the infiltration (ug/liter) 
Kd - an equilibrium partition coefficient (ml/g) 
R - average annual rainfall (tt./day) 
E - average annual evapotranspiration (ft/day) 

L - length of aquifer perpendicular to flow 
TCL -Target Cleanup Level ' tV/7e/e va/ues of Koc are not provided, the equation uti/i'z/ng h d 

was app/Jed. However a Kd va/ue was not avai/at/e 
for-f-metfiy/-2-pentanone so tfie AfCL has tieen used as tfie TCL 

vo 

CD 
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POST-REMEDIATION GROUND WATER 

PUBLIC HEALTH EVALUATION 

The basel ine risk assessment por t ion of the Rl report prepared by IT 

Corporat ion concluded that current levels of ground water contamination at the 

Bluff Road site posed no risk to publ ic health under current cond i t ions . 

However, if future condi t ions at the site involved use of the shal low aquifer 

as a dr ink ing water supply, current levels of contaminat ion might pose a 

health risk. The ground water target cleanup levels l isted in Table 3-2 were 

deve loped to mi t igate this risk. The purpose of this sect ion is to evaluate 

the ef fect iveness of these target c leanup levels in reducing potent ia l health 

r isks. 

1. Exposure Assessment 

As d iscussed previously, ground water at the site is not current ly used as 

a potable water source. Considering the possibil i ty that it might be used as 

such a supply in the future, however, one can evaluate potent ia l levels of 

human exposure to levels of ground-water contaminants at post - remedia t ion 

levels. 

For the sake of consis tency, potent ia l human exposure to ground water is 

evaluated in this sect ion in the same manner in which some of the target 

c leanup levels were der ived. The most l ikely receptor for exposure via this 

pathway is a resident l iving near the site who uses ground water as his 

potable water supply. Assumptions that are used to quantify exposure levels 

are presented in Table 1. These ca lcu lat ions are based on a 70 kg adult 

Z/2i/90 1-1 
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who consumes 2 liters of water per day. However, a 64% "occupancy factor-

is applied to this value to reflect the fact that an individual would not spend 

all of his t ime at home and thus would not receive all of his dai ly water 

intake from on-site ground water. This consideration is reflected in the 1.28 

l i ters/day water consumpt ion factor l isted in Table 1. In add i t ion , it is 

assumed that an indiv idual nnight be exposed via this pathway for 30 years 

of his l i fet ime, which is the national upper bound (90th percent i le) of time 

a person is l ikely to spend at one residence (1). In other words, it is 

assumed that an indiv idual would not live his entire l i fe at one res idence. 

Other assumpt ions presented in Table 1 are consistent with s tandard USEPA 

exposure parameters. 

The values l is ted in Table 1 are used to calculate est imated exposure 

dosages with the fo l lowing formula. 

OEX = CW X IR X EF X ED BW LT 

Where: 

OEX = oral exposure dosage from dr inking water (mg/kg/day) 

CW = contaminant concent ra t ion in dr inking water (mg/l) 

= ground water target c leanup level (Table 3-2) in this case 

IR = dr ink ing water ingest ion rate (l/day) 

EF = exposure frequency (days/year) = 365 

ED = exposure durat ion (years) 

BW = body weight (kg) 

LT = average human l i fet ime (days) = 25600 

2/2MO 
1804396 

1-2 
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Table 2 presents ground water target c leanup levels and corresponding 

est imated dr ink ing water exposure dosages ca lcu la ted using the above 

equat ion. 

2. Toxici ty Assessment 

Human health cr i ter ia for oral exposure to the chemicals of interest are 

presented in Table 2. These values were obtained from USEPA Health Effects 

Assessment Summary Tables (2), with the exception of values for copper, iron, 

and lead. The values for copper and lead were presented in the 1986 

Superfund Publ ic Health Evaluation Manual (3), but have been wi thdrawn in 

more recent documents. They are presented in this table to allow for some 

quant i f icat ion of risks associated with these compounds. However, the fact 

that these values are no longer recommended should be recognized as an 

area of uncerta inty in this assessment. In add i t ion , no toxicity cr i ter ia for 

iron were ident i f ied , and this should also be regarded as an area of 

uncertainty. 

For compounds which are considered potential carcinogens, a cancer potency 

factor (CPF) is presented. The CPF is expressed in units of inverse dosage, 

i.e. (mg/kg/day) ' ' . Simply stated, it represents the increase in risk of cancer 

mortal i ty per unit of exposure dosage. In most cases, CPFs are der ived 

using data from animal experiments and apply ing a low-dose ext rapolat ion 

model and incorpora t ing conservat ive assumpt ions concerning in terspec ies 

ext rapo la t ion. 

2/?V90 1-3 
1904386 
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For compounds not regarded as potential carcinogens, a reference dose (RfD), 

also cal led an acceptab le intake for chronic exposure (AIC), is prov ided. 

This value represents the exposure dosage in mg/kg/day which, if consumed 

dai ly throughout a person 's l i fet ime, would not result in any adverse health 

ef fects. USEPA usual ly derives RfDs based on animal data which def ine a 

no-ef fect dosage or threshold for tox ic i ty . This threshold value is d iv ided 

by a conservative safety factor, typically 100 or 1000, to derive a human RfD. 

These RfD values may then be used to determine a hazard index (HI) for 

given exposures. The HI is the ratio of the estimated exposure level to the 

RfD value. HI values greater than 1.0 may indicate a potent ia l health r isk. 

The approach used to character ize risk in this sect ion is ana logous to the 

methods used in the basel ine Rl risk assessment (IT Corpora t ion , 1989). 

3. Risk Character izat ion 

This sect ion descr ibes the potent ia l health r isks assoc ia ted with est imated 

exposure levels ca lcu la ted as descr ibed previously. Risk est imates for 

potent ia l carc inogenic and non-carc inogenic effects are presented in Table 2. 

As shown in Table 2, the total incremental l ifetime cancer risk associated with 

exposure to all chemicals of concern under the cond i t ions of this scenar io 

is 1.5E-05. 

The overal l HI for non-carc inogenic effects is 1.7E-I-0. 

1904386 
1-4 
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TABLE 1 

EXPOSURE SCENARIO FOR FUTURE GROUND WATER USERS 
INGESTION OF GROUND WATER 

USING TARGET CLEANUP LEVELS 

Receptors : 
Adul t or Ch i ld : 
Male /Female : 
Frequency of Exposure: 
Durat ion of Exposure: 
Dr inking Water Consumpt ion Rate 
Body Weight 

Future ground water users 
Adul t 
Both Male and Female 
365 days/year 
30 years 
1.28 L/day 
70 kg (USEPA. 1989) 

Potent ia l Exposure Pathways Considered Signi f icant : 

Ingest ion of Ground Water 

Compounds : All s i te-speci f ic chemicals 

Data Sets: Ground water target c leanup levels . 

massA 



Chemical 

Volatiles: 

Acetone 
Chloroform 
1,1,1-Trichloroethane 
Methyiene Chloride 
1,1-Dichioroethane 
2-Butanone 
Trichloroethene 
1,1,2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
1,1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
1,2-Dichloropropane 
2-Chlorophenol 
4-Methyl-2-Pentanone 
1,1,2-Trichloroethane 

VZ2I90 
2904396 

Maximum 
Concent. 
fma/1) 

1.1E-I-00 
2.1E-02 
2.0E-01 
1.7E-02 
5.0E-03 
5.5E-01 
5 0E-03 
6.0E-04 
7.0E-01 

2.0E-I-00 
1.0E-Q1 
5.0E-03 
7.0E-02 

IDE+ 01 
7.0E-03 
5.0E-03 
5.0E-03 
5.0E-03 
5.0E-03 
5.5E-02 
5.5E-01 
2.2E-03 

TABLE 2 

RISK CALCULATIONS FOR RESIDENT EXPOSURE 
INGESTION OF DRINKING WATER 
USING TARGET CLEANUP LEVELS 

Oral 
Exposure 
Dosage 

(mq/kq/day)' 

8.6E-03 
1.6E-04 
1.6E-03 
1.3E-04 
3.9E-05 
4.3E-03 
39E-05 
4.7E-06 
5.5E-03 
1.6E-02 
7.8E-04 
3.9E-05 
5.5E-04 
7.8E-02 
5.5E-05 
3.9E-05 
3.9E-05 
3.9E-05 
3.9E-05 
4.3E-04 
4.3E-03 
1.7E-05 

Oral 
CPF 

(mq/kq/dav)' 

6.1E-03 

1.1E-02 
2.0E-01 

5.1E-03 

2.9E-02 
9.1E-02 
1.3E-01 
6.8E-02 

5.7E-03 

- 1 -

Oral 
RFD 

(mq/kq/dav) 

1.0E-01 
1 OE-02 
9.0E-02 
6.0E-02 
1.0E-01 
5.0E-02 

1.0E-01 
3.0E-01 
3.0E-02 
1.OE-02 

2.0E-I-00 
9.0E-03 

7.0E-04 

50E-03 
50E-02 
4.0E-03 

Risk 

1 .OE-06 

4.3E-07 
9.4E-07 

2.0E-07 

1 1E-06 
3.6E-06 
5.1E-06 
27E-06 

9.8E-08 

Hazard 
Index 

8.6E-02 
1.6E-02 
1.7E-02 
2.2E-03 
3 9E-04 
8.6E-02 

5.5E-02 
5.2E-02 
2.6E-02 
3.9E-03 

3.9E-02 
6.1E-03 

56E-02 

86E-02 
86E-02 
4.3E-03 

-ts* 

VO 

o^ 
vo 



TABLE 2 (Cont'd.) 

Chemical 

Metals: 

Arsenic 
Barium 
Cadmium 
Chromium III 
Chromium VI 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Selenium 
Zinc 

Maximum 
Concent. 
(mq/1) 

Oral 
Exposure 
Dosage 

(mq/kq/day)' 

Oral 
CPF 

(mq/kq/dav)' 

5.0E-02 
1.0E-I-00 
5.0E-03 
5.0E-02 
5.0E-02 
1.0E-I-00 
3.0E-01 
5.0E-02 
5.0E-02 
2.0E-03 
1 .OE-02 
5.0E-(-00 

3.9E-04 
7.8E-03 
3.9E-05 
3.9E-04 
3.9E-04 
7.8E-03 
2.3E-03 
3.9E-04 
39E-04 
1.6E-05 
7.8E-05 
3.9E-02 

Oral 
RFD 

(mq/kq/day) Risk 

5.0E-02 
5.0E-04 
I.OE-hOO 
5.0E-03 
3.7E-02 

1.4E-03 
1.OE-02 
3.0E-04 
3.0E-03 
2.0E-01 

Hazard 
Index 

TOTAL: 1.5E-05 

1.6E-01 
7.8E-02 
3.9E-04 
7.8E-02 
2.1E-01 

2.8E-01 
3.9E-02 
52E-02 
2.6E-02 
2.0E-01 

1.7E-I-00 

-pi. 

VO 

CD 

CD 

3122190 

2904396 2-
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AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR 
TREATMENT OF GROUND WATER USING AIR STRIPPING AT 

THE SCRDI BLUFF ROAD SITE 

An evaluation to assess the health effects associated with air emissions from 

the on-site t reatment of g round water using air s t r ipp ing at the SCRDI Bluff 

Road site is presented in this document. Air quality dispersion modeling was 

performed to predict maximum ambient air impacts to support this evaluation. 

Long-term model ing was conducted to determine maximum annual impacts 

using 5 years of regional National Weather Service (NWS) meteorological data. 

Short- term impacts were evaluated using a screening model to est imate the 

maximum 1-hour concent ra t ions based on a worst-case combinat ion of 

a tmospher ic stabi l i ty and wind speed. 

Sect ion 1 d iscusses the d ispers ion model ing techniques employed. Sect ion 

2 presents the input data used. Section 3 descr ibes the procedure for 

model ing receptor se lec t ion . Sect ion 4 presents the d ispers ion model ing 

resul ts . Sect ion 5 presents the publ ic health evaluat ion. 

1 . Dispers ion Mode l ing Techniques 

Both screening and ref ined model ing were conducted as part of the air 

qual i ty d ispers ion analys is . For short- term impacts (24 hours or less), the 

Uni ted States Envi ronmental Protect ion Agency (USEPA) recommends use of 

a screening model to est imate conservat ive short- term impacts for po l lu tants 

re leased from a stat ionary source.^^' If, based on appropr iate screening 

techniques, the concentrat ion of a pollutant is predicted below an acceptable 
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health-based level, no further modeling of the pollutant is required due to the 

conservat ive nature of the pred ic t ion . If. on the other hand, the predicted 

concent ra t ion is above this acceptab le heal th-based level , a ref ined model ing 

analysis is necessary to predic t the short-term maximum concent ra t ion . 

USEPA recommendat ions conta ined in Guidel ine on Air Qual i ty Models 

(Revised)^^^ were used to select the appropr iate d ispers ion models . Three 

factors were cons ide red : 

a. Whether the area is c lass i f ied as urban or non-urban accord ing to 

USEPA model ing pro toco ls ; 

b. Whether it is necessary to consider plume impact upon complex 

te r ra in ; and 

c. Whether it is necessary to consider bu i ld ing- induced aerodynamic 

downwash ef fects. 

Figure 1 presents a site locat ion map depict ing the site boundary and 

surrounding area. The area surrounding the site is non-urban based on 

recommended USEPA c lass i f icat ion procedures. The recommended method is 

to apply the Auer Classif ication Scheme^"^^ to classify land use patterns within 

3 km of a s i te . Uni ted States Geologica l Survey (USGS) topograph ic maps 

for the site and vicinity clearly indicate that the area is non-urban; therefore 

model ing was conduc ted in the non-urban or rural mode. 
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The proposed stack height and results of the screening model ing are used 

to determine whether plume impact upon complex terrain need be considered. 

Prel iminary screening model ing results based on a p roposed stack height of 

30 feet indicated that maximum impacts (discussed further in Section 4) would 

occur well within 2.0 km of the source. The area surrounding the site (within 

2.0 km) has terrain elevat ions ranging from 25 feet above to 22 feet below 

stack base e levat ion. In accordance with USEPA guidance, '^ ' it is not 

necessary to consider plume impact upon terra in; therefore, a s imple terrain 

model was used. 

Finally, as designed, the air str ipping system wilt achieve a Good Engineering 

Pract ice (GEP) stack height based on nearby and/or adjacent bu i ld ing 

geometry.^''^ As such, it was not necessary to model aerodynamic bu i ld ing -

induced downwash ef fects. 

Based on the above cons iderat ions, the Industr ia l Source Complex Long-Term 

(ISCLT) model was used to predict annual concent ra t ions, and the Point-

Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations. 

Results using the PTPLU-2 model were also employed to select receptors for 

use in modeling with ISCLT model. Options used in ISCLT and PTPLU-2 are 

consistent wi th USEPA guidance.^^^ For both models , the opt ions se lec ted 

inc luded the adjustment of the stack height for stack t ip downwash. 

determination of final plume rise for all downwind receptor locations, and use 

of rural-mode wind prof i le coef f ic ients . Because the air st r ipping system 

exhaust gas wil l be emi t ted at ambient temperature, plume enhancement due 

to buoyancy effects d id not require cons idera t ion . 
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2. Input Data Used 

The d ispers ion model ing analysis to evaluate air qual i ty impacts from on-site 

air str ipping required development and input of a detai led emissions inventory, 

and assembly and input of representative meteorological data. Each of these 

two areas is d iscussed below. 

2.1 Emissions Inventory 

Table 1 presents stack emission rates and associated input data. Table 

2 presents preliminary design stack parameters. Based on vendor input 

in format ion, the proposed des ign capac i ty of the air s t r ipp ing system is 

100 gal lons per minute (gpm). To est imate potent ia l emission rates, it 

is conservat ively assumed that 100 percent of the organics would be 

s t r ipped from the ground water and would enter into the vapor phase. 

Control of contaminants entering the vapor phase would be by means of 

granular activated carbon f i l t rat ion. The design control efficiency of this 

air po l lu t ion control (APC) system is greater than 99.9 percent . 

The concentrations of contaminants in the ground water to be treated are 

based on concentrat ions de tec ted in the moni tor ing wells located within 

the p lume of contaminated g round water. Average concentrat ions were 

ca lcu la ted for each contaminant de tec ted and are presented in Table 1 

as "str ipper inlet concent ra t ions ' . 
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Based on the above assumpt ions. Table 1 p resents emiss ion rates both 

with and without controls. Contaminant impacts upon ambient air quality 

were pred ic ted for this APC system. 

2.2 Meteoro log ica l Data 

Representat ive meteoro logy was used in the sc reen ing model ing using 

PTPLU-2 and ref ined model ing using ISCLT. 

Table 3 presents the meteorological cond i t ions used for the PTPLU-2 

screening analys is . PTPLU-2 predicts the maximum downwind 

concentrat ions based on discrete combinations of stabi l i ty class and wind 

speed, and does not require actual meteoro logy representat ive of the 

source locat ion. 

The ISCLT model employed 5 years of annual stabi l i ty array (STAR) data 

based on hourly observat ions from the NWS s ta t ion in Columbia, South 

Carol ina. The data prov ides annual joint f requenc ies of stabi l i ty versus 

wind speed and wind d i rec t ion. The per iod of record employed was 

the years 1982 through 1986. Annual model ing was conducted separately 

for each of the 5 years of meteorological da ta . 
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3. Model ing Receptor Select ion 

Receptors were ident i f ied to ensure select ion of downwind locat ions at which 

the highest concent ra t ions would occur for both 1-hour concent ra t ions 

predic ted using PTPLU-2 and annual concentrat ions predic ted using ISCLT. 

3.1 PTPLU-2 Receptors 

Because PTPLU-2 does not use actual meteorology, locat ions of the 

highest predicted concentrations are determined as relative distances from 

the source based on discrete wind speed and stability combinations (refer 

to Table 3). Predict ions are f irst made at f ixed d is tances downwind of 

the source . Then, from the locat ion at which the highest downwind 

concentrat ion is predicted, the distance to the maximum concentrat ion is 

incrementa l ly searched for and located to the nearest 1 meter. 

3.2 ISCLT Receptors 

The ISCLT receptor grid cons is ted of a polar coord inate gr id and 

add i t iona l receptors located on the site proper ty / fencet ine. A tota l of 

408 receptors were used in ISCLT model ing . 

The polar coordinate receptor gr id was based on the PTPLU-2 screening 

resul ts . The PTPLU-2 analysis using the input stack parameters 

p resented in Table 2 ident i f ied d is tances to potent ia l h igh- impact 

receptors as a funct ion of the stabi l i ty c lass/wind speed combinat ions 
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presented in Table 3. Receptor r ing distances of 0.060, 0.090. 0.120, 

0.160. 0.190. 0.230, 0.285, 0.500. 1.000. 1.500, and 2.000 km were 

se lec ted . 

Each of the above 11 polar coordinate rings was divided into 10-degree 

sectors , y ie ld ing a total of 36 receptors per r ing. Variation in terrain 

within the vic ini ty of each receptor was accounted for by using the 

highest terrain elevation in a nearly rectangular area surrounding that 

receptor. The area was bounded on either side by an arc length which 

was plus or minus 5 degrees of the actual receptor locat ion. The top 

and bot tom of the rectangular area was bounded by half the d istance 

to the preceding and fol lowing polar receptor r ings. 

Table 4 ident i f ies 12 add i t iona l d iscrete fencel ine model ing receptor 

locat ions surrounding the p roposed locat ion of the air st r ipping system 

stack. These addi t ional receptors were selected to provide an added 

measure of conf idence that the area of greatest impact would be 

ident i f ied . 

4. D ispers ion Model ing Results 

Table 5 presents the maximum pred ic ted 1-hour and annual concentrat ions 

for each contaminant l is ted in Table 1. The d is tance to the receptor 

p red ic ted to have the maximum 1-hour concent ra t ion, based on PTPLU-2 

mode l ing , is 114m from the source. The locat ion at which the maximum 

annual p red ic ted concentrat ion occurs , based on ISCLT model ing, is located 

2 0 0 ° (south-southwest) from the source at a d is tance of 120m. 
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5. Public Heal th Evaluat ion 

Based on the mode l ing results, a publ ic health evaluat ion (PHE) may be 

performed for the receptor groups which are l ikely to experience maximum 

exposures to a i rborne emissions from the air s t r ipper system. The model ing 

results ident i f ied the downwind distance where maximum 1-hour concentrations 

would be expec ted , and the location where maximum annual concentrat ions 

would be expec ted . This PHE ident i f ies the l ikely receptors associated with 

those locat ions, formulates worst-case exposure scenarios for the most-exposed 

receptors, and quant i ta t ive ly estimates exposure levels and associated health 

risks for those exposure pathways. 

5.1 Recep to rs 

Based on the locat ion where maximum shor t - and long-term air 

contaminant concentrat ions are pred ic ted to occur , it is possible to 

ident i fy two receptor groups which may exper ience maximum exposures 

to a i rborne contaminants . These groups are: (1) remediation workers 

in the immedia te vic ini ty of the emissions source ( i .e., air s t r ipping 

system) who would be the closest receptors and who might be exposed 

to shor t - te rm peak concentrat ions; and (2) o f f -s i te residents who might 

be exposed to lower concentrations for longer per iods. To represent the 

first g roup , it is assumed that the most -exposed indiv idual (MEI) would 

be an adu l t worker. The MEI for the second group is ident i f ied as a 

chi ld who l ives in the vicinity of the si te. The chi ld is used because 
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of his higher inhalat ion rate to body weight rat io, thus resul t ing in a 

maximum (worst-case) exposure dosage est imate. Select ion of a chi ld 

is also related to the poss ib i l i ty that he might play in the area of the 

si te, even though there are no residences in the immediate v ic in i ty . 

(The nearest residence is over 1 mile away.) Because the air str ipper 

is expected to operate for 16 years, this chi ld would be exposed for 

an extended period. For the purpose of this calculat ion, it is assumed 

that a child would be exposed for 16 years beginning at age 6. It was 

felt that younger ch i ldren would not be likely to travel the d is tances 

necessary to get near the site. The use of the chi ld therefore provides 

a worst -case est imate of exposure. 

5.2 Exposure Assessment 

Table 6 presents Threshold Limit Values (TLVs) for each con taminan t of 

concern , and compares the values to maximum pred ic ted 1-hour 

concent ra t ions. TLVs were deve loped by the American Conference of 

Governmental and Industr ia l Hygienis ts (ACGIH), (^' and are occupat iona l 

exposure cr i ter ia that represent airborne concentrat ions of subs tances to 

which nearly all workers may be repeatedly exposed wi thout adverse 

ef fects . TLVs presented in Table 6 represent t ime-we igh ted average 

(TWA) concentrat ions to which indiv iduals may be exposed dur ing a 

normal 8-hour workday and 40-hour workweek without exper ienc ing any 

adverse health effects. TLVs are based on the best available information 

from industr ia l exper ience, as wel l as data from human and animal 

studies. TLVs are used in industr ial hygiene practice to control potential 
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health hazards for workers. TLVs are issued by the ACGIH. and are 

guidel ines rather than enforceable s tandards. 

Because the maximum predicted 1-hour concentrat ions are far below TLVs 

for long-term occupat iona ' exposure, it is conc luded that there is no 

danger of acute toxici ty due to exposure to short - term peak emissions 

from the air str ipping system. The remainder of the PHE wil l , therefore, 

address only the potent ia l for long-term health ef fects. 

Table 7 presents assumpt ions used in the worker exposure scenar io. 

As discussed previously, it is assumed that this worker is an adult male 

involved in work at the si te. The per iod of exposure is est imated to 

be 16 years, i.e., the time dur ing which the air s t r ipp ing system is 

expected to be operat ing. An inhalat ion rate of 2.8 m'^/hour. 

corresponding to an adult male involved in moderate activity. ^̂ ^ is used. 

The assumptions listed in Table 7 are incorporated to calculate exposure 

dosages using the fo l lowing equat ion: 

lEX = AC X IR X D X (1/1.000) r BW x EP T 25.600 

Where: 

lEX = inhalat ion exposure dosage (mg/kg/day) 

AC = airborne contaminant concent ra t ion (ug/m"') 

IR = inhalat ion rate (m'^/hour) 
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D = duration of daily exposure (hours/day) 

1/1,000 = conversion factor (mg/ug) 

BW = body weight (kg) 

^ ^ ~ exposure per iod (days) 

25,600 = length of human l i fet ime (days) 

Maximum annual average contaminant concent ra t ions from Table 5 are 

used in this ca lculat ion as AC values to provide worst -case est imates 

of long-term exposure levels. 

Table 8 presents assumpt ions used in the exposure scenar io involv ing 

the ch i ld . These assumpt ions are the same as used in the first 

scenario with the following exceptions. Because the receptor is a chi ld, 

a di f ferent body weight and inhalat ion rate are used. Because the 

exposure per iod is extended over various life s tages, t ime-weighted 

average values for the parameters are used in the ca lcu la t ions . The 

inhalat ion rate (2.7 m'^/hour) presented in Table 8 represents a t ime-

weighted average of inhalat ion rates for 6-year o lds. 10-year o lds , and 

adults involved in moderate act iv i ty as presented in the USEPA 

Superfund Exposure Assessment Manual ^^\ The assumed body weight 

for this receptor (50 kg) is a t ime-weighted average of body weights 

for males wi th in various age groups (from age 6 to 21) l i s ted in the 

USEPA Exposure Factors Handbook. ^̂ ^ In addit ion, the durat ion of an 

exposure period is assumed to be 4 hours/day rather than 8 hours/day. 

This value represents a reasonable worst-case average because it is not 

likely that children or young adults would engage in act ivi t ies near the 
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site for extended periods due to the fact that the nearest residence is 

more than 1 mile away. The 4 hour/day value represents a reasonable 

worst-case average for chi ldren playing near the site or young adults 

involved in other act iv i t ies (e.g. . hunting) near the s i te. 

The same equat ion used previouslv is aoain used to calculate exposure 

est imates. Once again. maximum annual average contaminant 

concentrat ions f rom Table 5 are used in this ca lcu la t ion as AC values 

to provide wors t -case est imates of long-term exposure leve ls . 

5.3 Toxic i ty Assessment 

Table 9 and 10 present human health cri teria for inha la t ion exposure 

to the contaminants of interest. These values were ob ta ined from 

USEPA Health Effects Assessment Summary Tables. ^^' For those 

contaminants that are cons idered potent ial ca rc inogens , a Cancer 

Potency Factor (CPF) is presented. The CPF is expressed in units of 

inverse dosage , i.e.. ( m g / k g / d a y ) ' \ Simply s ta ted , it represents the 

increase in risk of cancer mortal i ty per unit of exposure dosage . In 

most cases. CPFs are der ived using data from animal exper iments and 

by app ly ing a low-dose extrapolat ion model that incorporates 

conservat ive assumpt ions concern ing interspecies ex t rapo la t ion . 

For compounds not regarded as potential carcinogens, a Reference Dose 

(RfD), also ca l led an Acceptab le Intake for Chronic Exposure (AIC), is 

p rov ided. This va lue represents the exposure dosage in mg/kg/day 
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which, if consumed daily throughout a person's l ifetime, would not result 

in any adverse health effects. USEPA usual ly derives RfDs based on 

animal data which define a no-ef fect dosage or threshold for toxic i ty. 

This threshold value is divided by a conservative safety factor, typically 

100 or 1,000, to derive a human RfD. These RfD values may then be 

used to determine a Hazard Index (HI) for given exposures. The HI is 

the ratio of the estimated exposure level to the RfD value. HI values 

greater than 1.0 may indicate a potent ia l health risk. 

As shown in Tables 9 and 10, not all of the compounds of interest 

have tox ic i ty cr i ter ia avai lable. As a result , they cannot be eva luated 

quant i ta t ive ly and are not inc luded in subsequent risk est imates. This 

should be considered as an area of uncerta inty in the PHE. 

The approach used to characterize risk in this section is analogous to 

the methods used in the original baseline Rl risk assessment conducted 

by IT Corpora t ion . 

5.4 Risk Character izat ion 

This sect ion descr ibes the potent ia l r isks associated with es t imated 

exposure levels calculated as desc r ibed previously. 

For the adul t worker exposure scenar io , est imated incremental l i fet ime 

cancer r isks and hazard ind ices are presented in Table 9. As shown 

in this tab le , the totai es t imated cancer risk associated with exposure 
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to maximum concent ra t ions of all of the chemicals of interest is 5.9 x 

10'^ under the cond i t ions of this scenar io. The total HI for non­

carc inogenic ef fects is 3.5 x 10'^. which is far below the 1.0 value 

which ind ica tes a po tent ia l hazard. 

For the ch i l dhood /young adult exposure scenar io, est imated incremental 

cancer risks and hazard indices are presented in Table 10. As shown 

in this tab le , the to ta l est imated cancer risk assoc iated with exposure 

to maximum concentrat ions of all contaminants of interest is 1.1 x 10 . 

The total HI for non-carc inogen ic effects is 2.7 x 10 '^ . wh ich is far 

below the 1.0 HI which indicates a potent ia l hazard. 
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TABLE 2 

DESJGN STACK PARAMETEFB FOR 
TREAT^IEMT OF GROUND WATER USING AN AJR STRIPPER 

UTM Stack Base Stack Stack Exhaust Exhaust Exhaust Gas 
Coordinates (km) Bevation Height Diameter Flow Rate Velocity Exit Temp. 

Easting Northing (m) (m) (m) (ACFM) (m/s) (°K) 

508.480 3749.380 41.76 9.14 0.61 1336 2.158566 293.15 
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TABLE 3 

METEOROLOGCAL CONDfTlONS USED FOR THE 
PTPLU-2 SCREENING ANALYSIS 

Stability Class Wind Soeed (rrVs) 

A 0.5. 0.8, 1.0, 1.5, 2.0, 2.5, 3.0 

B 0.5.0.8,1.0.1.5.2.0,2.5,3.0. 

4.0. 5.0 

C ZO, 2.5, 3.0. 4.0. 5.0, 7.0, 10.0, 12.0, 15.0 

D 0.5, 0.8, 1.0, 1.5, 2.0, 2.5. 3.0. 4.0. 

5.0. 7.0. 10.0, 12.0, 15.0, 20.0 

E 2.0. 2.5, 3.0. 4.0. 5.0 

F ZO. Z5. 3.0. 4.0, 5.0 

Note: The wind is assumed to be blowing directly from the source to the receptor. 

2/27/90 
390413.DD2 
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^ B LOCATIONS 

UTM 
Coord inates 

East ing 

508.340 

508.417 

508.494 

508.571 

508.648 

508.680 

508.703 

508.671 

^ ^ 508.594 

^ ^ 508.517 

508.440 

508.363 

• 

2/27/90 
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TABLE 4 

OF DISCRETE FENCELINE MODELING RECEPTORS 

(km) Elevation 
North inq Meters 

3749.310 42.06 

3749,374 42.06 

3749.438 41.76 

3749.502 41.76 

3749.566 41.45 

3749.593 41.45 

3749.565 41.45 

3749.538 41.45 

3749.474 41.76 

3749.410 41.76 

3749.346 42.06 

3749.282 42.06 

Feet 

138 

138 

137 

137 

136 

136 

136 

136 

137 

137 

138 

138 
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TABLE 5 

MAXIMUM PREDICTED 
1-HOUR AND ANNUAL CONCENTRAT10^6 

FOR TFEAT>^ENfT OF GROUND WATER USING AJR STRIPPING 

Contaminant 

Volatiles 

Acetone 
Chloroform 
1,1,1-Trichloroethane 
Methylene Chloride 
1,1-Dichioroethane 
2-Butanone 
Trichloroethene 
1.1,2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
Vinyl Chloride 
1,1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
1,1,2-Trichioroethane 
Methyl Isobutyl Ketone 
1,2-Dichloropropane 

Maximum Coricentration 

1-Hour 

Z48 x 10'^ 
7.72 X 10"^ 
Z44 X 10-^ 
1.55x10-^ 
1.43 X 10-2 
7.90 X 10-^ 
6.89 X 1 0 ^ 
6.84 X 10"* 
8.29 X 10"^ 
5.16 X 10-^ 
1.12 X 1 0 ^ 
4.31 X 10"* 
1 2 4 X 10-2 
1.40 X 10^^ 
7.28 X 10'^ 
Z48 X 10-^ 
6.16 X 10"^ 
1.06 X 10"^ 
4.48 X 1 0 ^ 
3.36 X 10^^ 
1.03 X 10"^ 
1 . 4 5 x 1 0 ^ 

(uo/m-^ 

Annual 

5.07 X 10"* 
1.58 X 10"* 
5.00 X 10-5 
3.18 X 10-^ 
Z93 X 10"* 
1.62 X 10"* 
1.41 X 10-5 
1.40 X 10-^ 
1.70 X 10"^ 
1.06 X 10"* 
2.29 X 1 0 ^ 
8.83 X 10"^ 
Z 5 4 X 1 0 ^ 
Z 8 7 x 10-^ 
1.49 X 10"^ 
5.09 X 10"^ 
1.26 X 10"^ 
Z 1 8 x 10^^ 
9.18 X 10-^ 
6.89 X 10-^ 
Z11 X 10"^ 
Z 9 8 X 10-® 

Sennivolaliles 

2-Chlorophenol 
Phenol 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

4.48 X 10"^ 
1.46 X 10"^ 
1.40 X 10"^ 
5.60 X 10"^ 

9.18 X 10'-
Z98 X IO-' 
Z87 X IO"* 
1.15 X IO"* 

2/28/90 
590413.DD2 
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TABLE 6 

THRESHOLD LIMIT VALUES 
FOR AIR STRIPPER EMISSIONS 

Contaminant 

Volat i les 

Acetone 
Chloroform 
1,1,1 -Tr ichloroethane 
Methylene Chlor ide 
1.1 -Dich loroethane 
2-Butanone 
Tr ich loroethene 
1.1,2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tet rach loroethene 
1.2-Dichloroethene 
Xylenes 
Vinyl Chlor ide 
1,1 -Dich loroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tetrachlor ide 
1.1.2-Tr ichloroethane 
Methyl Isobuty l Ketone 
1,2-Dichloropropane 

Semivo la t i les 

Maximum^ 
1-Hour 

Concentrat ion 
(uo/m'^) 

^-2 2.48 
7.72 
2.44 
1.55 
1.43 
7.90 
6.89 
6.84 
8.29 
5.16 
1.12 
4.31 
1.24 
1.40 
7.28 
2.48 
6.16 
1.06 
4.48 
3.36 
1.03 
1.45 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

%-4 

,-4 

j - 3 

^ -4 

Threshold^ 
Limit 

Values 
Time 

Weighted 
Averages 
(uo/m^) 

1.78 
4.90 
1.91 
1.74 
8.10 
5.90 
2.69 
6.90 
4.34 
3.77 
4.60 
3.39 
3.47 
4.34 
1.30 
2.00 
3.20 
4.00 
3.10 
5.50 
2.05 
3.50 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

2-Chloropheno l 
Phenol 
1,2-Dichlorobenzene 
1.4-Dichlorobenzene 

4.48 
1.46 
1.40 
5.60 

10' 
IO­
lO 
10" 

-3 
1.90 
3.00 

10' 
10= 

4.50 X 10= 

2/28/90 
G804iaiX)2 
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TABLE 7 

EXPOSURE SCENARIO FOR WORKER 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

GROUND WATER AIR STRIPPING EMISSIONS 

Receptors : 
Adult or Ch i ld : 
Male/Female: 
Act iv i ty Level : 
Frequency of Event: 
Durat ion of Event: 
Inhalat ion Rate: 
Weight : 

On-site workers 
Adult 
Male 
Moderate 
5840 days (16 years) 
8 hours/day 
2.8 m^/hour (^' 
70 kg (^) 

Potent ia l Exposure Pathways Considered Signi f icant : 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te -spec i f ic chemicals. 

Maximum annual concentrat ions 
predicted from modeling ground water 
air s t r ipp ing emissions. 
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TABLE 8 

EXPOSURE SCENARIO FOR CHILD AT OFF-SITE AREA 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

GROUND WATER AIR STRIPPING EMISSIONS 

Receptors: 
Adult or Ch i ld : 
Male/Female: 
Act iv i ty Level : 
Frequency of Event: 
Durat ion of Event: 
Inhalat ion Rate: 
Weight: 

Child (age 6 through 21 years) 
Chi ld 
Male 
Moderate activi ty 
5840 days (16 years) 
4 hours/day 
2.7 m^/hour (̂ ^ 
50 kg (̂ > 

Potential Exposure Pathways Considered Signi f icant; 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te-speci f ic chemicals . 

Maximum annual concent ra t ions 
predicted from modeling ground water 
air s t r ipping emissions. 



Contaminant 

Volatiles 

Maximum 
Annual 

Air 
Concent. 
(uq/m^ 

TABl£9 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM GROUND WATER AIR STRIPPING EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mg/kg/day) 

Inhalation 
CPF 

(mg/kg/day)' 

Inhalation 
AlC/RfD 

(mg/kg/day) Risk 
Hazard 
Index 

vo 

CD 

ON 

Acetone 
Chloroform 
1,1.1 -Trichloroethane 
Methylene Chloride 
1.1-Dichloroethane 
2-Butanone 
Trichloroethene 
1.1,2.2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
Vinyl Chloride 
1,1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
1,1.2-Trichloroethane 
Methyl Isobutyl Ketone 
1,2-Dichloropropane 

5.07 x 10" 
1 58 
5.00 
3.18 
2.93 
1.62 
1.41 
1.40 
1.70 
1.06 
2.29 
8.83 
Z54 
2 8 7 
1.49 
5 0 9 
1.26 
2.18 
9.18 
6 8 9 
Z11 
2.98 

X 1 0 " 
X 10"^ 
x 1 0 = ' 
x l O " * 
x l O " * 
X 10=' 
x l O * * 
x10=* 
X 10 ' ' 
x l O - * 
x l O - * 
X IO"* 
x l O ^ * 
X 1 0 ' ' 
X 10=' 
X 10=' 
x 1 0 = ' 
X 10"'' 
x i o ' 
x 10=' 
x l O ' ^ 

3.7 x 
1.2 X 
3.7 X 
Z 3 x 
2.1 X 
1.2 X 
1.0 X 
1.0 X 
1.2 X 
7.7 X 
1.7 X 
6.4 X 
1.9 X 
Z l X 
1.1 X 
3.7 X 
9 2 X 
1.6 X 
6.7 X 
5.0 X 
1.5 X 
2.2 X 

10 ' 
10 ' 
10-' 
10-' 
10-' 
10-' 
10 ' 
10-' 
10-' 
10-' 
10 
10 
10-' 
10-' 
10 
10 ' 
10 
10 

10 
10 

-10 

10 
9 

10-10 

10-11 

8.1 X 10-2 

1.4x10-2 

1.3 X 10-2 
ZO X 10-1 

3.0 X lO-i 

1.0 X 10-1 

1.0 
5.0 X 10-^ 

9.3 X 10-1° 

3.3 X 10-11 

1.3 X 10-11 
ZO X 10-1° 

1.2 X 10-^ 

Z l X 1 0 ^ 

7.7 X 10-^ 
3.3 X 1 0 ^ 

3.3 X 10-^ 

2.9 X 
1.2 
2.9 X 
9.1 X 
1.3 X 
5.7 X 

10-1 

10-2 
10-2 
10-1 
10-2 

4.0 X 10-1 

Z l X 10-12 

3.2 X 10-11 
4.5 X 10 ^ 
2.7 X 10-11 
1.4 X 10-1° 
8.7 X 10-11 
Z 9 X 10-12 

5.2 X 1 0 ^ 

B 
10 

2.0 X 10 ' 7.7 X i o " 

2/28/90 
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TABLE 9 (Cont'd.) 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM GROUND WATER AIR STRIPPING EMISSIONS 
vo 

Contaminant 

Semivolatiles 

2-Chlorophenol 
Phenol 
1,2-Dichlorobenzene 
1,4-Dichlofobenzene 

Maximum 
Annual 

Air 
Concent. 
(uo/m^ 

9.18 X 10-^ 
2.98 X 10-^ 
2 87 X 10-^ 
1.15 X ^ 0 ^ 

Inhalation 
Exposure 
Dosage 

(mo/ko/dav) 

6.2 X 10-1° 
2.0 X 10-1° 
1.9 X 10-1° 
7.8 X 10'12 

Inhalation 
CPF 

(mq/kfl/day)"! 

Inhalation 
AlC/RfD 

(mg/kg/dav) 

4.0 X 10-2 

Risk 
Hazard 
Index 

4.8 X 10"^ 

V , 

IVJ 
ON 
CO 

TOTAL: 5.9 X 10-^ 3.5 X 10'^ 

2/28/90 
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TABLE 10 

Contaminant 

Volatiles 

Acetone 
Chloroform 
1.1,1-Trichloroethane 
Methylene Chloride 
1.1-Dichloroethane 
2-Butanone 
Trichloroethene 
1,1,2.2-Tetrachloroethane 
Ethyl t)enzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
Vinyl Chloride 
1.1-Dichloroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tetrachloride 
1.1.2-Trlchloroethane 
Methyl Isobutyl Ketone 
1.2-Dlchloropropane 

RISK CALCULATIONS FOR CHILD (AGE 6 THROUGH 21 YEARS) 

Maximum 
Annual 

Air 
Concent. 
(ug/m^ 

5.07 X 
1.58 X 
5.00 X 
3.18 X 
2.93 X 
1.62 X 
1.41 X 
1.40 X 
1.70 X 
1.06 X 
2.29 X 
8.83 X 
Z54X 
2.87 X 
1.49 X 
5.09 X 
1.26 X 
Z18x 
9.18 X 
6.89 X 
Z11 X 
2.98 X 

10-^ 
10-^ 
10-5 
10-5 
10-^ 
10-^ 
10-5 
10-5 
10-5 
10-^ 
10^ 
10"^ 
10-" 
10-5 
10-^ 
10-5 
10-5 
10-5 
10-^ 
10-^ 
10-5 
10-^ 

INHALATION OF AIRBORNE CONTAMIf̂ ANTTS 
FROM GROUND WATER AIR STFIIPPING EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

Z5 X 10 « 
7.8 X 10-^ 
Z5 X 10^ 
1.6 X 10^ 
1.4 X 10-^ 
8.0 X 10 ^ 
6.9 X 10-1° 
6.9 X 10-1° 
8.4 X 10-1° 
5.2 X 10-^ 
1.1 X 10-1° 
4.4 X 10-1° 
1.3 X 10° 
1.4 X 10-^ 
7.3 X 10-11 
2.5 X 10'^ 
6.2 X 10-1° 
1.1 X 10-^ 
4.5 X 10 1° 
3.4 X 10-11 
1.0 X 10^ 
1.5 X 10-1° 

Inhalation 
CPF 

(mQ/kq/daY)-i 

8.1 X 10-2 

1.4 X 10-2 

1.3 X 10 2 
2.0 X 10-1 

3.3 X 10-3 

2.9 X 10-1 
1.2 
2.9 X 10-2 
9.1 X 102 
1.3 X 10-1 
5.7 X 10-2 

Inhalation 
AlC/RfD 

(mg/kq/dayl 

3.0 X 10-1 

1.0 X 10-1 

1.0 
50 X 10-3 

4.0x10-1 

2.0 x 10-2 

Risk 

6.3 X 10-1° 

2.2 X 10-11 

9.0 X 10-12 
1.4 X 10-1° 

1.4x10-12 

Z l X 10-11 
8.8 X lO' i i 
7.3 X 10-11 
5.6 X 10-11 
5.9 X 10 11 
1.9 X 10 12 

Hazard 
Index 

8.2 X 10^ 

1.4 X 10-^ 

5.2 X 10"^ 
2.3 X 10"° 

3.5 X 10"^ 

5.2 X 10 ̂  

-4^ 

vo 

CD 
^2; 
o \ 
vo 

2/28/90 
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TABLE 10 (Confd.) 

RISK CALCULATIONS FOR CHILD (AGE 6 THROUGH 21 YEARS) 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM GROUND WATER AIR STRIPPING EMISSIONS 

vo 

Contaminant 

Semivolatiles 

2-Chlorophenol 
Phenol 
Dichlorobenzene 
1.4-Dichlorobenzene 

Maximum 
Annual 

Air 
Concent. 

9.18 X 10-5 
2.98 X 10-5 
2.87 X 10-5 
1.15 X 10-^ 

Inhalation 
Exposure 
Dosage 

(mg/kg/dav) 

4.5 X 10-^ 
1.5 X 10-® 
1.4 X 10-® 
5.7 X 10-11 

Inhalation 
CPF 

(mg/kg/dav)-i 

Inhalation 
AlC/RID 

(mg/kg/dav) 

4.0 X 10-2 

Risk 
Hazard 
Index 

CD 
^ J 
- • • 3 

CD 

3.5 X 10 ° 

TOTAL: 1.1x10-® 2 7 x 1 0 - ' 

2/28/90 
2990439A 
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APPENDIX D 

WETLANDS IMPACT StJMMARY 
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APPENDIX D 

The top 5 to 15 feet of soil over most of the wetland area 

portion of the site as defined in the attached letter from the 

Corps of Engineers dated January 23, 1990 consists of a low 

permeability layer of varying amounts of clay, silt and sand. 

Laboratory permeability test performed on this material 

provided hydraulic conductivity values of 2.6 X 10~^ cm/sec 

to 1.6 X 10"^ cm/sec (medium of 2 X 10"^ cm/sec), values 

typical of a clayey silt material. Underlying the low 

permeability layer is a layer of sand extending to a depth of 

4 5 to 50 feet. The hydraulic conductivity of the sand 

averages 4 X 10"^ cm/sec based on a pumping test conducted 

by Golder Associates. According to water level measurements 

collected by Golder Associates in 1985 and by IT Corporation 

in 1989, the water table is 5 to 10 feet below ground surface 

and typically within the low permeability layer. Due to the 

fine grained nature of the low permeability layer, the 

capillary fringe would be expected to rise 3 to 6 feet above 

the water table (Todd, 1980). The capillary fringe in the 

underlying sand would be expected to be less than one foot. 

Portions of the wetland area that are underlain by the low 

permeability layer tend to be perennially wet. This condition 

is likely the combined result of the high water table and the 

ability of the clayey silt material to retain infiltrating 

precipitation. 

The presence of a near-surface capillary fringe may play an 

important role in providing a readily available and ample 

source of water to shallow-rooted plants in the wetland during 

periods without significant precipitation. 

If ground water pumping is implemented, localized areas of the 

D-l 
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water table could be lowered to below the bottom of the low 

permeability layer, locally and into the underlying sand (a 

distance of 8 feet to less than 1 foot below the water 

table). The actual drop in the saturated zone (top of the 

capillary fringe with respect to a source of water from 

plants), is the combined drop of the water table and the 

difference between pre-and post-pumping capillary fringes. An 

example pointing out the importance of considering the 

capillary fringe would involve an area in which the low 

permeability layer was predominantly clay, the prepumping 

water table was within the bottom few inches of the clay and 

the capillary fringe (and constant source of water for plant 

roots) extended 6 feet above the water table. If pumping 

resulted in lowering the water table approximately one foot 

and the resulting capillary fringe no longer extended into the 

clay, the net effect to the plants would be that their source 

of water (that portion previously derived from the ground 

water) would be lowered by over 6 feet. 

The actual effect upon plant life due to lowering of the water 

table will depend on several factors including the placement 

of the extraction wells, pumping rates, position of the static 

water table within the geologic strata, and the species of 

plants within the areas affected by the pumping. 

Once the extraction well network is defined, the potential 

impact on the Wetland area will require evaluation, possibly 

during a pump test. 

D-2 
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ATTCMTiOM O ' 

DEPARTMENT OF THE ARMY 
CMAHLESTON DISTRICT COSPS ofENCINEEBS 

' O BOX 919 

C>^*«LESTON S C 2 9 4 0 2 0 9 1 9 

.Jaauar-/ 23, 1990 

Regulatory Branch 

Mr. Richard Haynes 
S.C. Deparnaenc of Health and Enviromnencal Control 
2600 Bull Screen 
Colunbia, SouCh Carolina 29201 

Deaf Mr. Haynes: 

This is in response Co your request for a DeparcaenC of Che Amy wetland 
decerainacion on a tract of approximately 7 acres known as the Bluff Road Solid 
Wasta Site in Richland County, South Carolina. You also asked if the site was 
located, in a flood plain. 

Based on a review of aerial photographs and further investigation inco 
chis matter, I have determined that the referanced property contains jurisdic­
tional wetlands, and as such, a Department of the Army permit will be required 
for the placement of dradged or fill material in such areas. However, since the 
site of the proposed work is located above the head water of this watarbody, 
headwater being defined as the point at which the mean annual average flow is 
less than five cubic feet per second, filling up to one acra may be authorized 
by a nationwide permit provided the criteria highlighted in the enclosed extract 
(33 CFR 330.5[a][26]) can be met. In addition, please be advised that chis 
authorization is only valid for a period of two years from the date of this 
letter. Should the work noc be completed within this time frame or should the 
nationwide permit be modified, be revoked or expire prior to completion of the 
work authorized, such work may not be conducted without additional Corps of 
Engineers' auchorizacion. However, if Che work authorized by this lettar has 
commenced in accordance vith the requisite terms and conditions or you, acting 
in reliance on this nationwide permit, have entered into a contract to have this 
work performed prior Co such dace, chis auchorizacion will remain in effect for 
an additional twelve months. Should you find that the work you propose cannot 
meet these provisions, you must submit an application for an "individual" 
DepartmenC of Che Army permit for this activity. 

The.wetland areas have been approximated on the enclosed sketch dated 
January 22, 1990. The approximate wetland lines are for preliminary planning 
purposes only and will have to be confirmed by this office before any construc­
tion commences. Please find enclosed a list of wetland delineation consultants 
to assist you in determining che exacc onsice limiCs of DepartmenC of che Army 
jurisdicCion. According Co our Hydraulics, Coascal, and Flood Plain Managemenc 
Seccion, che referenced propercy is noc locaced wichin a special flood hazard 
area. A copy of chis leccer is being forwarded Co che addressees lisced on Che 
accachmenc for cheir inforrnacion. 
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In addicion, please be advised chat this jurisdictional determination is 
only valid for a period of two years from the date of this letter. All actions 
concerning Chis determination must be completed within this time frame or an 
additional Corps of Engineers' delineation may be required. 

If you have any questions concerning this matter, please contact me at 
A/C 803-724-4330. 

Sincerely, 

S. A. Danker 
Regulatory Branch 

enclosure 
consultant list 
26 extract 
sketch 

} 
} 

U' y > 
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4 9 0277 NATION-\VTDE PERMITS 
ETTective January l i 1987 

The folIoNving listed aaivities, given in 33 CFR Pan 330, are pennitted provided they meet the conditions listed in 
33 CFR Pan 350J(b) and, where required, comply with'tlie noti/Ication procedures of 33 CFR Pan 330.7. 

1. The placfiment of aids to navigation and regulatory marken which are approved by and insulled in accordance 
with the requirements of the U.S. Coast Guard (see 33 CFR Pan eS, Subchapter C). (Section 10) 

2. Sirudures con^injcted in anificial canals within principally residential developments where the conneaion of 
Ihe canal to a navigable water of the United States has been previously authorized (see 33 CFR Pan 322J(g)). 
(Section 10) 

3. The repair, rehabilitation, or replacement of any previously authorized, currently serviceable, stniaure or fill, 
or of any currently serviceable struaure or fill constniaed prior to the requirement for authorization, provided 
such repair, rehabilitation, or leplacemenl does not result in a deviation from the plans of ine original sirjaure 
or fill, and funher provided that the structure or fill has aot been put to uses differing from uses spedfied for 
it in any permit authorizing its original construaion. Minor deviations due to changes in materials or. 
construction techniques and which are necessary to make repair, rehabilitation, or replacement are permitted. 
Maintenance dredging and beach restoration are not authorized by this nationwide permit. (Section 10 and 40^) 

4. Fish and wildlife harvesting devices and aaivities such as pound nets, aab traps, eel pots, lobster traps, duck 
blinds, and clam and ojster digging. (Seaion 10) 

5. Staff gages, tide gages, water recording devices, water quality testing and improvement devices, and similar 
scientific structures. (Seaion 10) 

6. Survey/ activities including core sampling, seismic exploratory operations, and plugging of seismic shot holes and 
other explorator\'-r)-pe bore holes. Drilling of erploration-type bore holes for oil and gas exploration is not 
authorized by this nationwide permit; the plugging of such holes is authorized. (Sections 10 and 404). 

7. Outfall structures and associated intake siruaures where the effluent from that outfall has been perrrjtted under 
the .N'aiional Pollutant Discharge Elimination Svstem program (Seaion 402 of the Clean Water Ac:) (see 40 
CFR Pan 122) provided that the district or division engineer makes a determination that the individual and 
cumulative adverse environmental effects of the structure itself are minimal in accordance with 33 CFR Parts 
330.7 (c)(2) and 330.7 (d). Intake structures per se are not included, only those directly associated with an 
outfall struaure are covered by this nationwide permiL This permit includes minor excavation, filling and other 
work assodated with installation of the intake and outfall struaures. (Seaions 10 and 404) 

8. Stmctures for the exploration, production, and u^nsporution of oil, gas, and minerals on thc outer continental 
shelf within areas leased for such purposes by the Depanment of Interior, Mineral Management Service, provided 
those struaures are not placed wiihin ihe limits of any designated shipping safety fairway or traffic separation 
scheme (where such limits have not been designated or where changes are antidpated, Distria Engineers will 
consider recommending the discretionary authority provided by 33 CFR Pan 330.8, and funher subjea to the 
provisions of the fairway regulations in 33 CFR 322-5(1). (Section 10) 

9. Siruaures placed within anchorage or fleeting areas to facilitate moorage of vessels where such areas have been 
esublished for that purpose by ihe U.S. Coast Guard. (Sectioa 10) 

10. Non-commerdal, single-boat, mooring buoys. (Seaion 10) 

11. Temporary buoys and markers placed for recreational use such as water skiing and boat radng provided that the 
buoy or marker is removed wiihin 30 daj-s after its use has been disconiinued. At Corps of Engineers reservoirs, 
the reservoir manager must approve each buoy or marker individiully. (Seaion 10) 
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11 Discharge of material for backfill or bedding for utility lines, induding outfall and intake struaures. provided 
there is no change in preconstruaion bottom contours (excess material must be removed to an upland disposal 
area). A 'utility line' is defined as any pipe or pipeline for the transportation of any gaseous, liquid, liqucfiabie. 
or slurry substance, for any purpose, and any cable, line, or wire for the transmission for any purpose of electrical 
energy, telephone and telegraph messages, and radio and television communication. (Thc utiliry line and outfall 
and intake structures will require a Section 10 permit if innavigable waters of the United States. See 33 CFR 
Part 322. Sec also nationwide permit #7 given above). (Section 404) 

13. Bank stabilization aaivities provided: 

a. the bank stabilization aaivity is less than 500 feet in length; 

b. the activity is necessary for erosion prevention; 

c the activity is limited to less than an average of one cubic yard per running foot placed along the bank within 
waters of the United States; 

d. no material is placed in excess of the minimum needed for erosion protection; 

e. no material is placed in any wetland area; 

£. no material is placed in any location or in any manner so as to impair surface water flow into or out of any 
wetland area; 

g. only clean material free of waste metal products, organic materials, unsightly debris, etc, ir used; and 

h. the activity is a single and complete project. (Seaions 10 and 404) 

14. Minor road crossing fills induding all attendant features, both temporary and permanent, that are pan of a single 
and complete project for crossing of a non-tidal waterbody, provided that the aossing is culverted, bridged or 
otherwise designed to prevent the restriction of, and to withsund, expeaed high flows and provided .̂ anher that 
discharges into any wetlands adjacent to the waterbody do not extend bevond 100 feet on either side of the 
ordinary high water mark of that waterbody. A 'minor road crossing fill' is defined as a crossing that involves 
the discharge of less than 200 cubic yards of fill mate.rial below the plane of ordinary high water. The cossing 
may require a permit from the US Coast Guard if located in navigable waters of the United States. Some road 
fills may be eligible for an exemption from the need for a Seaion 404 pennit altogether (see 33 CFR 323.4). 
Distria Engineers are authorized, where local drcumsunces indicate the need, to define the term 'expeaed high 
flows" for the purpose of establishing applicability of this nationwide permit. (Seaaons 10 and 404) 

15. Discharges of dredged or fill material inddental to the construction of bridges across navigable waters of the 
United States, including cofferdams, abutments, foundation seals, piers, and temporary construaion and access 
fills provided such discharge has been authorized by the US Coast Guard as pan of the bridge permit 
Causewav-5 and approach fills are not included in this nationwide permit and will require an individual or 
regional Section 404 permit. (Seaion 404) 

16. Return water from an upland, contained dredged material disposal area (see 33 CFR 3232(d)) provided the state 
has issued a site specific or generic cenification under seaion 401 of the Qean Water Aa (see also 33 CFR 
325.2(b)(1)). The dredging itself requires a Seaion 10 permit if located in navigable waters of the United 
States. The return water or ninoff from a contained disposal area is administratively defined as a discharge of 
dredged material by 33 CFR- 323.2(d) even though the disposal itself occurs on the upland and thus does not 
require a seaion 404 pcrmiL This nationwide permit satisfies the technical requirement for a seaion 404 permit 
for Ihe return water where the quality of thc return water is controlled by the state through the seaion 401 
certification procedures. (Seaion 404) 

17. Fills assodated with small hydropower projects at existing reservoirs where the project which includes the fill 
is licensed by the Federal Energy Regulatory Commission (FERQ under the Federal Power Act of 1920, as 
amended; has a total generating capadty of not more than 1500 kw (2,000 horsepower); qualifies for ihe 
shon-form licensing procedures of the FERC (sec 18 CFR 4.61); and ihc distria or division engineer makes a 
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determination ihai the individual and oimulative adverse effects on the environment are minimal in accordance 
with 53 CFR Pans 350.7 (c)(2) and 330.7 (d). (Section 4W) 

18. Discharges of dredged or fill material into all waters of the United Slates oiher than weilands that do not exceed 
ten cubic yards as pan of a single and complete project provided the material is not placed for the purpose 
of stream diversion. (Seaions 10 & 404) 

19. Dredging of no more than ten cubic yards from navigable waien of the United States as pan of a single and 
complete projea. This permit does not authorize the conneaion of canals or other anifidal wateriavs to 
navigable waters of the United States (see Seaion 33 CFR 322-5(£)). (Seaion 10) 

- I • 

20. Structures, work, and discharges for the containment and cleanup of oil and hazardous subsunces which are 
subject to the National Oil and Hazardous Substances Pollution Coniingency Plan, (40 CFR Pan 500), provided 

^ the Regional Response Team which is activated under the Plan concurs with the proposed containment and 
deanup action. (Seaions 10 <t 404) 

21. Structures, work, discharges assodated with surface coal mining aaivities provided they were authorized by the 
Depanment of the Interior, Office of Surface Mining, or by states with approved programs under Title V of the 
SurfaceMining Control and Reclamation Aa of 1977; the appropriate District Engineer is given the opponunicy 
to review the Title V permit application and all relevant Office of Surface Mining or state (as the case may be) 
documentation prior to any dedsion on that application; and the district or division engineer makes a 
determination that the individual and cumulative adverse effects on the environmen; from such struaures, work, 
or discharges are minimal in accordance with 33 CFR Pans 350.7(c)(2) and 350.7(c)(5) and 350.7(d). 
(Sections 10 and 404) 

. 22. Minor work, fills, or temporary structures required for the removal of wrecked, abandoned, or disabled vessels, 
' or the removal of man-made obstructions to navigation. This permit does not authorize maintenance dredging, 

shoal removal, or river bank snagging. (Seaions 10 &. 404) 

23. Activities, work, and discharges undertaken, assisted, authorized, regulated, funded, or financed, in w.'-.cle or in 
pan, by another federal agency or depanment where that agenc/ or department has determined, pursuant to the 
CEQ Regulation for Implementing the Procedural Provisions of the National E.ivironmental Polic/ Ac; (40 CFR 
Pan 15C0 et seq.), that the activity, work, or discharge is categorically excluded from environmental 
documentation because it is included within a category of actions which neither individually nor cumulatively 
have a significant effect on the human environment, and the Office of the Chief of Engineers (.A.TTN: 
DAEN-CWO-N) has been furnished notice of the agency's or department's application for the categorical 
exclusion and concurs with that determination. Prior to approval for purposes of this nationwide permit of any 
agenc/s categorical exclusions, the Chief of Engineers will solicit comments through publication in the Federal 
Register. (Sections 10 & 404) 

24. Any aaivity permitted by a state administering its own Seaion 404 permit program for the discharge of dredged 
or fill material authorized at 33 U.S.C 1344(g).(l) is permitted punuani to section 10 of the Rivers and Harbors 
Aa of 1899. Those activities which do not involve a seaion 404 sute permit are not included in this nationwide 
pennit but many will be exempted by Sec 154 of PL 94-587. (Sec 33 CFR 322J(a)(2)) (Seaion 10) 

25. Discharge of concrete into lightly sealed forms or cells where the concrete is used as a structural member which 
would not otherwise be subjea to Qean Water Aa jurisdiction. (Seaion 404) 

lj 26. Discharges of dredged or Ell maierial into the waters listed below, except those which cause the loss or 
L. subsuntial adverse modification of 10 acres or more of such waters of the United States, including wetlands. 
'; For discharges which cause the loss or substantial adverse modification of 1 to 10 acres of such waters, including 
\ wetlands, notification to the Distria Engineer is required in accordance with 33 CFR Pan 330.7. (Seaion 404) 

a. Non-tidal rivers, streams, and their lakes and impoundments, including adjacent wetlands, that are located 
above the headwaters. 

'\ 
b. Other non-tidal waters of the United Sutes, including adjacent wetlands, that are not pan of a surface 

tributary system to interstate waters or navigable waters of the United States (i.e. isolated waters). 

Naiionwide Penniu Paje 3 of 4 



4 9 0 2 GO 

The following aaiviticsj*ere permitted by nationwide pennits issued on July 19. 1977, and unless modified do not 
require further permitting: 

1. Discharges of dredged or fill material into waters of the United Sutes outside the limits of navigable waters of 
the United Slates that occurred before the phase-in dates which began July 25, 1975, and extended seaion 4C4 
jurisdiction lo all waters of the United Sutes. (These phase-in dates are: After July 25, 1975, discharges into 
navigable waters of the United Sutes and adjacent weilands; after September 1, 1976, discharges into navigable 
waters of the United States and their primary tribuuries, including adjacent wetlands, and into natural lakes, 
greater than 5 aaes in surface area; and after July 1, 1977, discharges into all waters of the United Sutes). 
(Section 404) 

1 Structures or work completed before December 18,1968, or in waterbodies over which the Distria Engineer had 
not assened jurisdiction at the time the acJvity occuned provided, in t>oth insunces, there is no interference 
with navigation. (Seaion 10) 

Other Infonoaiion 

Distria Engineers are authorized to determine if an aaivity complies with the terms and conditions of a nationwide 
permit unless that decision must be made by the Division Engineer in accordan.<; with 33 CFR Pan 330.7. 

General permittees may, and in icme cases must, request from a Distria Engineer confirmation that aa aaivity 
complies with the terms and conditions of a nationwide permit. Distria Engineers will respond pl-ompily to such 
requests. The response will sute that the verification is valid for a period of no more than two years or a lesser 
period of time if deemed appropriate. If the Distria Engineer decides that an aaivity does not com.ply with the 
terms or conditions of a general permit, he will so notify the person desiring to do the work and indicate that an 
individual permit is required. 

Nationwide permits do not obviate the need to obuin other FederaL state or local authorizations required by law. 

Nationwide permits do not authorize interference with any existing or proposed Federal project. 

Nationwide permits do not authorize any injury to the property or rights of others. 

Nationwide permits do not grant any property rights or exclusive privileges. 

It is incumbent upon the permittee to remain informed of changes to nationwide permits. 

Ezpiratioa of Nationwide Permits 

The Chief of Engineers will review nationwide permits on a continual basis, and will dedde to either modify', reissue 
(extend) or revoke the permits at least every five years. If a nationwide permit is nol modified or reissued within 
five years of publication in the Federal Register, it automatically expires and becomes null and void. Authorization 
of activities which have commenced or are under coniraa to commence in reliance upon a nationwide permit will 

. remain in effea provided the aaivity is completed within twelve months of the date a nationwide permit has expired 
or was revoked unless disaetionary permit authority has been exercised in accordance wiih 33 CFR Pan 350.8 or 
modification, suspension, or revocation procedures are initiated in accordance with the relevant provisions of 33 CFR 
Pan 325.7. Aaivities comipleted under the authorization of a nationwide permit which was in eCfea at the time the 
activiry was completed continue lo be authorized by that nationwide permit. 
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AIR QUALITY IMPACT ANALYSIS AND PUBUC HEALTH EVALUATION FOR 
TREATMENT OF SOIL USING SOIL VENTING AT 

THE SCRDI BLUFF ROAD SITE 

An evaluation to assess the health effects associated with air emissions from 

the on-site treatment of soil using soil venting at the SCRDI Bluff Road site 

is presented in this document. Air quality dispersion model ing was perfornned 

to predict maximum ambient air impacts to suppor t this evaluat ion. Long-

term mode l ing was conduc ted to determine maximum annual impacts using 5 

years of regional National Weather Service (NWS) meteorological data. Short-

term impacts were evaluated using a screening model to est imate the 

maximum 1-hour concent ra t ions based on a wors t -case combinat ion of 

a tmospher ic s tab i l i t y and wind speed. 

Sect ion 1 d i scusses the dispers ion model ing techn iques employed. Section 

2 presents the input data used. Section 3 desc r ibes the procedure for 

model ing receptor se lec t ion . Section 4 presents the dispers ion modeling 

resul ts. Sect ion 5 presents the public health eva lua t ion . 

1. D ispers ion Mode l i ng Techniques 

Both sc reen ing and ref ined modeling were conduc ted as part of the air 

qual i ty d i spe rs ion ana lys is . For short-term impacts (24 hours or less), the 

United States Env i ronmenta l Protection Agency (USEPA) recommends use of 

a screening model to est imate conservative shor t - term impacts for pol lutants 

released from a s ta t ionary source.^1^ If, based on appropr ia te screening 

techniques, the concentrat ion of a pollutant is pred ic ted below an acceptable 
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health-based level, no further modeling of the pollutant is required due to the 

conservat ive nature of the pred ic t ion . If, on the other hand, the predic ted 

concentrat ion is above this acceptab le heal th-based level, a ref ined model ing 

analysis is necessary to predict the short - term maximum concent ra t ion . 

USEPA recommendat ions conta ined in Guidel ine on Air Qual i tv Models 

(Revised)^2) were used to select the appropr ia te d ispers ion mode ls . Three 

factors were cons idered : 

a. Whether the area is c lass i f ied as urban or non-urban acco rd ing to 

USEPA model ing pro toco ls ; 

b. Whether it is necessary to consider plume impact upon complex 

te r ra in ; and 

c. Whether it is necessary to consider bu i ld ing- induced aerodynamic 

downwash effects. 

Figure 1 presents a site locat ion map depic t ing the site boundary and 

surrounding area. The area sur round ing the site is non-urban based on 

recommended USEPA c lass i f icat ion p rocedures . The recommended method is 

to apply the Auer Classif ication Scheme^*^' to classify land use patterns within 

3 km of a s i te . United States Geo log ica l Survey (USGS) topograph ic maps 

for the site and vicinity clearly indicate that the area is non-urban; therefore 

model ing was conducted in the non-urban or rural mode. 
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The proposed stack height and results of the screening modeling are used 

to determine whether plume impact upon complex terrain need be considered. 

Prel iminary screening model ing results based on a proposed stack height of 

30 feet ind ica ted that maximum impacts (d iscussed further in Sect ion 4) 

would occur wel l wi thin 2.0 ki lometers of the source. The area surrounding 

the site (within 2.0 km) has terrain elevations ranging from 25 feet above to 

22 feet below stack base e levat ion. In accordance with USEPA guidance,^2) 

it is not necessary to consider plume impact upon terrain; therefore, a simple 

terrain model was used. 

Finally, as des igned, the soil venting system will achieve a Good Engineering 

Pract ice (GEP) stack height based on nearby and/or adjacent bui ld ing 

geometry.^''^ As such, it was not necessary to model aerodynamic bu i ld ing-

induced downwash ef fects. 

Based on the above cons idera t ions, the Industr ial Source Complex Long-Term 

(ISCLT) model was used to predic t annual concent ra t ions , and the Point-

Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrations. 

Results using the PTPLU-2 model were also employed to select receptors for 

use in model ing with ISCLT model. Options used in ISCLT and PTPLU-2 are 

consis tent wi th USEPA guidance. '2) For both models , the opt ions selected 

inc luded the ad jus tment of the stack height for stack t ip downwash, 

determination of final plume rise for all downwind receptor locations, and use 

of rural -mode wind prof i le coef f ic ients . Because the soil vent ing system 

exhaust gas wi l l be emi t ted at ambient temperature, plume enhancement due 

to buoyancy ef fects was not cons idered . 

2/26190 
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2. Input Data Used 

The d ispers ion model ing analysis to evaluate air qual i ty impacts f rom on-si te 

soil venting required development and input of a detai led emissions inventory, 

and assembly and input of representative meteorological data. Each of these 

two areas is d iscussed below. 

2.1 Emiss ions Inventory 

Table 1 presents stack emission rates and associated input data. Table 

2 presents design stack parameters. Based on vendor input , the rate 

of removal of organic compounds from soil and the resultant soi l venting 

stack emiss ion rates were de termined. Input by the vendor and 

subsequen t engineering judgement were used to est imate the mass of 

organic contaminants present at the si te. Based on exist ing soil data, 

it was est imated that 2,000 pounds of organic contaminants are present 

in 16,000 cubic yards of soi l . However, because of potent ia l gaps in 

the exist ing soil data, a worst-case scenario was used in which the total 

volume of contaminated soil at the site was assumed to be 45,000 cubic 

yards. This volume translates into a conservative total of 5,625 pounds 

of organic contaminants. Based on an extraction flow rate of 750 cubic 

feet per minute, the vendor-est imated t ime required to complete 

remedia t ion of soils to establ ished c iean-up leveis would be 18 months. 
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Based on the above assumpt ions, est imated emiss ion rates with and 

without contro ls are presented in Table 1 for each contaminant of 

concern. The p roposed air pol lut ion control (APC) system consists of 

a vapor-phase ac t iva ted carbon system with a removal ef f ic iency of 

greater than 99.9 percent. Contaminant impacts upon ambient air quality 

were pred ic ted based on emission rates for this APC system. 

2.2 Meteoro log ica l Data 

Representat ive meteoro logy was used in the screening mode l ing using 

PTPLU-2 and ref ined model ing using ISCLT. 

Table 3 presents the meteoro log ica l condi t ions used for the PTPLU-2 

screening analys is . PTPLU-2 predicts the maximum downwind 

concentrations based on discrete combinations of stabi l i ty class and wind 

speed, and does not require actual meteorology representat ive of the 

source loca t ion . 

The ISCLT model employed 5 years of annual stabi l i ty array (STAR) data 

based on hourly observat ions from the NWS stat ion in Co lumbia , South 

Carol ina. The data prov ides annual joint f requencies of s tab i l i ty versus 

wind speed and wind d i rec t ion . The period of record employed was 

the years 1982 through 1986. Annual modeling was conducted separately 

for each of the 5 years of meteoro logica l data. 
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3. Model ing Receptor Selection 

Receptors were ident i f ied to ensure se lect ion of downwind locations at which 

the highest concent ra t ions would occur for both 1-hour concent ra t ions 

pred ic ted us ing PTPLU-2 and annual concent ra t ions predicted using ISCLT. 

3.1 PTPLU-2 Receptors 

Because PTPLU-2 does not use actual meteorology, locat ions of the 

highest predicted concentrations are determined as relative distances from 

the source based on discrete wind speed and stability combinations (refer 

to Table 3). Predict ions are f irst made at f ixed distances downwind of 

the source. Then, from the locat ion at which the highest downwind 

concentrat ion is predicted, the distance to the maximum concentration is 

incrementa l ly searched for and loca ted to the nearest 1 meter. 

3.2 ISCLT Receptors 

The ISCLT receptor grid cons is ted of a polar coordinate gr id and 

add i t iona l receptors located on the site proper ty / fencel ine. A total of 

408 receptors were used in ISCLT mode l ing . 

The polar coordinate receptor grid was based on the PTPLU-2 screening 

resul ts. The PTPLU-2 analysis us ing the input stack parameters 

presented in Table 2 ident i f ied d is tances to potential h igh- impact 

receptors as a funct ion of the s tab i l i t y c lass/wind speed combinat ions 
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presented in Table 3. Receptor ring distances of 0.06. 0.09, 0.12, 0.14, 

0.20, 0.25, 0.30, 0.50, l .o , 1.5, and 2.0 km were se lec ted. 

Each of the above 11 polar coordinate rings was divided into 10-degree 

sectors , y ie ld ing a total of 36 receptors per r ing . Variat ion in terrain 

wi th in the v ic in i ty of each receptor was accoun ted for by using the 

highest terrain elevat ion in a nearly rectangular area surrounding that 

receptor. The area was bounded on either side by an arc length which 

was plus or minus 5 degrees of the actual receptor locat ion. The top 

and bot tom of the rectangular area was bounded by half the d istance 

to the preceding and fo l lowing polar receptor r ings. 

Table 4 ident i f ies 12 addi t iona l discrete fencel ine model ing receptor 

locat ions surrounding the proposed locat ion of the soil vent ing system. 

These add i t iona l receptors were selected to prov ide an added measure 

of conf idence that the area of greatest impact would be ident i f ied. 

4. D ispers ion Model ing Results 

Table 5 presents the maximum pred ic ted 1-hour and annual concentrat ions 

for each contaminant l is ted in Table 1. The d is tance to the receptor 

p red ic ted to have the maximum 1-hour concent ra t ion , based on PTPLU-2 

mode l ing , is 120m from the source. The locat ion at which the maximum 

annual p red ic ted concentrat ion occurs , based on ISCLT model ing, is located 

200° (south-southwest) from the source at a d is tance of 140m. 
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5. Public Health Evaluat ion 

Based on the mode l ing results, a publ ic health evaluat ion (PHE) may be 

performed for the receptor groups which are l ikely to experience maximum 

exposures to airborne emissions from the soil vent ing system. The modeling 

results identif ied the downwind distance where maximum 1-hour concentrat ions 

would be expec ted , and the locat ion where maximum annual concent ra t ions 

would be expec ted . This PHE ident i f ies the l ikely receptors assoc ia ted with 

those locations, formulates worst-case exposure scenarios for the most-exposed 

receptors , and quant i ta t ive ly est imates exposure levels and assoc ia ted health 

risks for those exposure pathways. 

5.1 Receptors 

Based on the locat ion where maximum short- and long- term air 

contaminant concent ra t ions are pred ic ted to occur , it is poss ib le to 

identi fy two receptor groups which may exper ience maximum exposures 

to airborne contaminants . These groups are: (1) remediat ion workers 

in the immediate v ic in i ty of the emissions source ( i .e., the soi l vent ing 

system) who would be the closest receptors and who might be exposed 

to shor t - term peak concent ra t ions ; and (2) of f -s i te residents who might 

be exposed to lower concentrat ions for longer per iods. To represent the 

first g roup, it is assumed that the most -exposed indiv idual (MEI) would 

be an adul t worker. The MEI for the second group is ident i f ied as a 

6-year old child. The child is used because of his higher inhalation rate 

to body weight rat io, thus result ing in a maximum (worst-case) exposure 
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dosage estimate. Selection of a child of this age is also related to the 

possibi l i ty that he might play in the area of the site, even though there 

are no residences in the immediate v ic in i ty . (The nearest residence is 

over 1 mile away.) It was felt that younger children would not be likely 

to travel the distances necessary to get near the site. The use of the 

6-year old child therefore provides a worst-case estimate of exposure. 

5.2 Exposure Assessment 

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of 

concern , and compares the values to maximum predic ted 1-hour 

concent ra t ions. TLVs were deve loped by the American Conference of 

Governmental and Industr ial Hygienists (ACGIH), '^' and are occupat iona l 

exposure cr i ter ia that represent airborne concentrat ions of substances to 

which nearly all workers may be repeatedly exposed without adverse 

ef fects. TLVs presented in Table 6 represent t ime-weighted average 

(TWA) concentrat ions to which indiv iduals may be exposed dur ing a 

normal 8-hour workday and 40-hour workweek without experiencing any 

adverse health effects. TLVs are based on the best available information 

from industr ia l exper ience, as well as data from human and animal 

studies. TLVs are used in industrial hygiene practice to control potential 

health hazards for workers. TLVs are issued by the ACGIH, and are 

gu ide l ines rather than enforceable s tandards. 

Because the maximum predicted 1-hour concentrat ions are far below TLVs 

for long- term occupat ional exposure, it is conc luded that there is no 
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danger of acute toxici ty due to exposure to short- term peak emissions 

resul t ing from the soil venting system. The remainder of the PHE wil l , 

therefore, address only the potent ial for long- term health ef fects. 

Table 7 presents assumptions used in the worker exposure scenar io. 

As discussed previously, it is assumed that this worker is an adult male 

involved in work at the site. The per iod of exposure is es t imated to 

be 540 days, i.e., the time during which soil venting is expected to take 

place. An inhalation rate of 2.8 m'^/hour, corresponding to an adult male 

involved in moderate act ivi ty, ^̂ ^ is used. 

The assumptions l isted in Table 7 are incorporated to calculate exposure 

dosages using the fo l lowing equat ion: 

lEX = AC X IR X D X (1/1.000) T BW x EP T 25.600 

Where: 

lEX = inhalat ion exposure dosage (mg/kg/day) 

AC = airborne contaminant concentrat ion (ug/m"^) 

IR = inhalat ion rate (m'^/hour) 

D = durat ion of dai ly exposure (hours/day) 

1/1,000 = conversion factor (mg/ug) 

BW = body weight (kg) 

EP = exposure per iod (days) 

25,600 = length of human l i fet ime (days) 
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Maximum annual average contaminant concentrat ions from Table 5 are 

used in this ca lcu la t ion as AC values to provide worst-case estimates 

of long-term exposure levels. 

Table 8 presents assumpt ions used in the exposure scenar io involving 

the 6-year old chi ld . These assumptions are the same as used in the 

first scenario with the fol lowing except ions. Because the receptor is 

a ch i ld , a d i f ferent body weight (19.7 kg) and inhalat ion rate (2.1 

m'^/hour) are used. ^^ '̂ ^̂ ^ In addi t ion, the durat ion of an exposure 

per iod is assumed to be 4 hours/day rather than 8 hours /day. This 

value represents a reasonable worst-case average for this parameter 

because it is not l ikely that chi ldren will be playing near the site for 

extended per iods due to the fact that the nearest res idence is more 

than 1 mile away. 

The same equation used previously is again used to calculate exposure 

est imates. Once again . maximum annual average contaminant 

concentrat ions from Table 5 are used in this ca lcu la t ion as AC values 

to provide wors t -case est imates of long-term exposure levels. 

5.3 ToKicity Assessment 

Table 9 and 10 present human health cr i ter ia for inhalat ion exposure 

to the contaminants of interest. These values were obta ined from 

USEPA Health Effects Assessment Summary Tables.^®' For those 
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contaminants that are considered potent ia l carc inogens, a Cancer 

Potency Factor (CPF) is presented. The CPF is expressed in units of 

inverse dosage , i.e., (mg/kg/day)" ' ' . Simply s ta ted, it represents the 

increase in risk of cancer mortal i ty per unit of exposure dosage. In 

most cases. CPFs are derived using data from animal experiments and 

by app ly ing a low-dose ext rapolat ion model that incorporates 

conservat ive assumpt ions concerning in terspecies extrapolat ion. 

For compounds not regarded as potential carcinogens, a Reference Dose 

(RfD). also ca l led an Acceptable Intake for Chronic Exposure (AIC). is 

p rov ided. This value represents the exposure dosage in mg /kg /day 

which, if consumed daily throughout a person's lifetime, would not result 

in any adverse heaith effects. USEPA usually derives RfDs based on 

animal data which define a no-effect dosage or threshold for tox ic i ty . 

This threshold value is divided by a conservative safety factor, typical ly 

100 or 1,000, to derive a human RfD. These RfD values may then be 

used to determine a Hazard Index (HI) for given exposures. The HI is 

the ratio of the estimated exposure level to the RfD value. HI values 

greater than 1.0 may indicate a potent ia l health risk. 

As shown in Tables 9 and 10, not all of the compounds of in terest 

have tox ic i ty cr i ter ia avai lable. As a result , they cannot be eva lua ted 

quant i ta t ive ly and are not inc luded in subsequent risk es t imates. This 

should be cons idered as an area of uncertainty in the PHE. 

2/2&90 
890382.0 12 
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The approach used to characterize risk in this sect ion is analogous to 

the methods used in the original baseline Rl risk assessment conducted 

by IT Corpora t ion . 

5.4 Risk Character izat ion 

This sect ion descr ibes the potent ia l risks assoc ia ted with est imated 

exposure levels ca lcu lated as descr ibed previously. 

For the adult worker exposure scenario, est imated incremental l i fet ime 

cancer risks and hazard indices are presented in Table 9. As shown 

in this table, the total est imated cancer risk assoc ia ted wi th exposure 

to maximum concentrat ions of all of the chemicals of interest is 1.5 x 

10 '^° under the condi t ions of this scenario. The total HI for non­

carc inogen ic effects is 1.7 x 10"®, which is far below the 1.0 value 

which indicates a potent ia l hazard. 

For the chi ldhood exposure scenario, estimated incremental cancer risks 

and hazard indices are presented in Table 10. As shown in this table, 

the to ta l est imated cancer risk associated with exposure to maximum 

concentrat ions of all contaminants of interest is 2.1 x 10'1°. The total 

HI for non-carcinogenic effects is 2.3 x 10'®. which is far below the 1.0 

HI which indicates a potent ia l hazard. 

2/28/90 
890382.0 13 
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TABLE 2 

DESIGN STACK PARAMETEFB FOR 
TREATMENT OF SOtt. USING SOiL VENTING 

UTM Stack Base Stack Stack Exhaust Exhaust Exhaust Gas 
Coordinates (km) Elevation Height Diameter Flow Rate Velocity Exit Temp. 

Easting Northing (m) (m) (m) (ACFM) (m/s) (°K) 

508.433 3749.341 41.76 9.14 0.152 750 19.40 293.15 

2/27/SO 
290413112 
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TABLE 3 

METEOROLOGICAL CONDITIONS USED FOR THE 
PTPLU-2 SCREENING ANALYSIS 

Stabi l i ty Class Wind Soeed (m/s) 

A 0.5, 0.8. 1.0, 1.5, 2.0. 2.5, 3.0 

B 0.5, 0.8, 1.0, 1.5, 2.0, 2.5. 3.0, 
4.0, 5.0 

C 2.0, 2.5, 3.0, 4.0, 5.0. 7.0, 10.0, 12.0, 
15.0 

D 0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 

5.0, 7.0, 10.0, 12.0, 15.0. 20.0 

E 2.0, 2.5, 3.0, 4.0, 5.0 

F 2.0, 2.5, 3.0, 4.0, 5.0 

Note: The wind is assumed to be blowing di rect ly from the source to the 
receptor . 

2/2a/<90 
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TABLE 4 

LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS 

UTM 
Coord inates (km) 

East ing Northinq 

508.340 3749.310 

508.417 3749.374 

508.494 3749.438 

508.571 3749.502 

508.648 3749.566 

508.680 3749.593 

508.703 3749.565 

508.671 3749.538 

508.594 3749.474 

508.517 3749.410 

508.440 3749.346 

508.363 3749.282 

Elevation 
Meters 

42.06 

42.06 

41.76 

41.76 

41.45 

41.45 

41.45 

41.45 

41.76 

41.76 

42.06 

42.06 

Feet 

138 

138 

137 

137 

136 

136 

136 

136 

137 

137 

138 

138 

2/23190 
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TABLE 5 

MAXIMUM PREDICTED 
1-HOUR AND ANNUAL CONCENTFJATIONS 

FOR TREATMENT OF SOIL USING SOIL VENTING 

Contaminant 

Volatiles 

Acetone 
Chloroform 
1.1.1-Trichloroethane 
Methyiene Chloride 
1,1-Dichioroethane 
2-Butanone 
Trichloroethene 
1,1.2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
1,1-Dichioroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
Methyl Isobutyl Ketone 

Semivolatiles 

2-Chlorophenol 
Phenol 

Maximum Coricentration 
(uo/m' 

1-Hour 

3.09x10"^ 
1.93 X 10-5 
2.70 X 10"^ 
7.53 X 10-^ 
7.53 X 10''' 
1.72 X 10"* 
8.46 X 10"^ 
4.41 X 10-^ 
3.47 X 10-* 
6.56 X 10-^ 
4.41 X 10"^ 
1.83 X 10"* 
8.67 X 10"^ 
1.19 X 10~* 
4.62 X 10-'̂  
1.14 X 10"^ 
2.31 X 10"^ 
7.90 X 10"^ 
6.56 X 10"^ 

385 X 10-^ 
1.21 X 10"2 

^ 

Annual 

7.99 X 10"^ 
4.99 X 10-^ 
6.99 X 10"^ 
1.95 X 10-^ 
1.95x10-^ 
4.45 X 10"^ 
2.19 X 10-^ 
1.14 X 10-^ 
8.99 X 10"^ 
1.70 X 10*^ 
1.14 X 10"^ 
4.74 X 10"^ 
2.24 X 10'^ 
3.09 X 10"^ 
1.20 X 10-^ 
2.95 X 10"^ 
5.99 X 10'^ 
2.05 X 10-^ 
1.70 X 10-^ 

9.99 X 10-5 
3.15 X 10"^ 

2/28/90 
590413.02 
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TABLE 6 

THRESHOLD LIMIT VALUES 
FOR SOIL VENTING EMISSIONS 

Contaminant 

Volat i les 

Acetone 
Chloroform 
1,1.1 -Tr ich loroethane 
Methylene Chlor ide 
1,1 -D ich loroethane 
2-Butanone 
Tr ich loroethene 
1,1,2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tet rach loroethene 
1,2-Dichloroethene 
Xylenes 
1.1-Dichloroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tet rach lor ide 
Methyl Isobuty l Ketone 

Semivolati les 

2-Chloropheno l 
Phenol 

Maximum 
1-Hour 

Concent ra t ion 
(uo/m^) 

^-4 3.09 
1.93 
2.70 
7.53 
7.53 
1.72 
8.46 
4.41 
3.47 
6.56 
4.41 
1.83 
8.67 
1.19 
4.62 
1.14 
2.31 
7.90 
6.56 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

)-5 
^-7 

0-= 

^^A 

0-' 

)-6 

^-7 

Threshold^ 
Limit 

Values 
Time 

Weighted 
Averages 
(uq/m^) 

1.78 
4.90 
1.91 
1.74 
8.10 
5.90 
2.69 
6.90 
4.34 
3.77 
4.60 
3.39 
3.47 
4.34 
2.00 
3.20 
4.00 
3.10 
2.05 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

3.85 
1.21 

10 
10 

-3 

-2 1.90 X 10 ' 

Notes: 

Values der ived from air model ing descr ibed previously. 
TLV-TWA represents an exposure for an 8-hour day/40-hour work week, 
which resul ts in no adverse ef fects. ^^' 

2/2B/90 
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TABLE 7 

EXPOSURE SCENARIO FOR WORKER 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

SOIL VENTING EMISSIONS 

Receptors : 
Adult or Ch i ld : 
Male/Female; 
Act iv i ty Level : 
Frequency of Event: 
Durat ion of Event: 
Inhalat ion Rate: 
Weight : 

On-site workers 
Adult 
Male 
Moderate 
540 days (18 months) 
8 hours/day 
2.8 m^/hour ^̂ ^ 
70 kg < '̂ 

Potent ia l Exposure Pathways Cons idered Signif icant: 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te-speci f ic chemicals . 

Maximum annual concentrat ions 
predicted from modeling soil venting 
emissions. 
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TABLE 8 

EXPOSURE SCENARIO FOR 6-YEAR OLD CHILD AT OFF-SITE AREA 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

SOIL VENTING EMISSIONS 

Receptors : 
Adult or Ch i l d : 
Male/Female: 
Act iv i ty Level : 
Frequency of Event: 
Durat ion of Event: 
Inhalat ion Rate: 
Weight: 

6-year old ch i ld 
Child 
Male 
Moderate act iv i ty 
540 days (18 months) 
4 hours/day 
2.1 m^/hour ^̂ ^ 
19.7 kg ^^' 

Potent ial Exposure Pathways Considered Signi f icant: 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te-speci f ic chemicals. 

Maximum annual concentrat ions 
predicted from modeling soil venting 
emissions. 



TABLE 9 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM SOIL VENTING EMISSIONS 

vo 

Contaminant 

Volat i les 

Acetone 
Chloroform 
1,1,1-Trichloroethane 
Methylene Chlor ide 
1.1-Dichloroethane 
2-Butanon(B 
Tr ichloroethene 
1,1,2,2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dlchloroethene 
Xylenes 
1,1 -Dich loroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachlor ide 
Methyl Isobuty l Ketone 

Maximum 
Annual 

Air 
Concent. 

7.99 
4.99 
6.99 
1.95 
1.95 
4.45 
2.19 
1.14 
8.99 
1.70 
1.14 
4.74 
2.24 
3.09 
1.20 
2.95 
5.99 
2.05 
1.70 

x 1 
x 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 

^-6 

^-8 

0 * 

) -5 

x-6 

0 -9 
^-7 

Inhalat ion 
Exposure 

Dosage 
(ma/KQ/<^flY) 

0 ' 

5.4 
3.4 
4.7 
1.3 
1.3 
3.0 
1.5 
7.7 
6.1 
1.1 
7.7 
3.2 
1.5 
2.1 
8.1 
2.0 
4.0 
1.4 
1.1 

11 

12 

12 

11 

13 

11 

11 

10 

12 

10 

12 

11 

14 

11 

14 

13 

14 

12 

13 

Inhalat ion 
CPF 

(mfl/Kfl/^^ay)' 

8.1 X 10" 

1.4 X 10" 

1.3 X 10" 
2.0 X 10" 

3.3 X 10" 

1.2 
2.9 X 10 
9.1 X 10" 
1.3 X 10" 

-2 

Inhalat ion 
AlC/RfD 

(mo/kn/day) 

3.0 X 10"^ 

1.0 X 10"^ 

1.0 
5.0 X 10"^ 

4.0 X 10" 

2.0 X 10"2 

Risk 

13 2.7 X 10 

1.9 X 10"^^ 

1.9 X 10 
1.5 X 10 

1.1 X 10 

13 

10 

13 

9.7 X 10"^^ 
5.8 X lO"^** 
3.7 X 10"^^ 
1.8 X 10"^^ 

CD 
CZ\ 

Hazard 
Index 

1.6 X 10 

1.3 X 10 

11 

12 

1.1 X 10 
1.5 X 10" 

10 

5.2 X 10 11 

5.7 X 10 -12 

2/28/90 
2490439A 



TABLE 9 (Cont'd) 

Contaminant 

Semivolatfles 

2-Chlorophenol 
Phenol 

Maximum 
Annual 

Air 
Concent, 
(ufl/m^ 

9.99 x 10 ^ 
3.15 x 10"^ 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM SOIL VENTING EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

6.4 x 10"^^ 
2.0 X 10"^° 

Inhalation 
CPF 

(mq/kq/day)"". 

Inhalation 
AlC/RID 

(mq/kq/dav) Risk 
Hazard 
Index 

vo 

CD 
Ovl 
CD 

TOTAL: 1.5 X 10 10 1.7 X 10 9 

2/28/90 
2490439A 
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TABLE 10 

Contaminant 

Volatiles 

Acetone 
Chloroform 
1,1.1-Trichloroethane 
Methylene Chloride 
1.1-Dichloroethane 
2-Bulanone 
Trichloroethene 
1.1.2.2-Tetrachloroethane 
Ethylbenzene 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1.2-Dichloroethene 
Xylenes 
1.1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
Methyl Isobutyl Ketone 

Maximum 
Annual 

Air 
Concent. 
(ug /m^ 

7.99 X 10"® 
4 99 X 10"' 
6 99 X 10"^ 
1.95 X 10"® 
1.95 X 10® 
4.45 X 10® 
2.19 X 10® 
1.14 X 10"^ 
8 99 X 10"^ 
1.70 X 1 0 ^ 
1.14 X 10® 
4.74 X 10® 
2.24 X 1 0 ^ 
3.09 X 10"® 
1.20 X 10® 
2.95 X 10® 
5 99 X 10"^ 
2.05 X 10" ' 
1.70 X 10® 

RISK CALCULATIONS FOR fr YEAR OLD CHll D 
INHALATION OF AIRBORNE COf^AMINANTS 

FROM SOIL VENTING EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mo/ko/dav) 

7.2 X 10""^ 
4.5 X lO" '^ 
6.3 X 10"'2 
1.8 X 10"^^ 
1.8 X 10'^^ 
4.0 X 10"^^ 
2.0 X 10"^^ 
1.0 X 1 0 ^ 
8.1 X 10"'2 
1 .5x10-^° 
1.0 X 10"^^ 
4.3 X 10"^^ 
2.0 X 10"^^ 
2.8 X 10"^^ 
1.1 X 10"^3 
2.7 X 10"^^ 
5.4 X 10""^ 
1.8 X 10"^2 

1.5 X 10"^^ 

Inhalation 
CPF 

(mo/kq/dav)"^ 

8.1 X 

1.4 X 

1.3 X 
2 0 X 

3.3 X 

1.2 
2.9 X 
9.1 X 
1.3 X 

10-2 

10-2 

102 

10-^ 

10-3 

10-2 
10-2 

IO"" 

Inhalation 
AlC/RfD 

(mq/kfVdayl 

3.0 X 10"^ 

1.0 X 10"^ 

1.0 
5.0 X 10"^ 

4 0 X 10"^ 

2.0 X 10"2 

Risk 

3 6 X 10 " 

2.5 X lO"""^ 

2.6 X 10 •'3 
2.1 X 10' '° 

1.4 X 10"^^ 

1.3 X 10-^3 

7.7 X 10"^^ 
4.9 X 10"^* 
2.4 X lO'""^ 

Hazard 
Index 

2 1 X 10"^^ 

1.8 X 10"^2 

1.5 X 10"''° 
2.1 X 10-3 

6 9 X 10"^^ 

7.6 x10"l2 

4 ^ 

v o 

CD 

CD 
CX3 

2/28/90 
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TABLE 10 (Confd.) 

RISK CAI CULAT10NS FOR frYEAR OLD CHILD 
INHALATION OF AIRBORNE CONT/VMINANTS 

FROM SOIL VENTING EMISSIONS 

VO 

Contaminant 

Semivolatoles 

2-Chlorophenol 
Phenol 

Maximum 
Annual 

Air 
Concent. 
(uq/m^ 

9.99 X 10 ^ 
3.15 X IO** 

Inhalation 
Exposure 
Dosage 

(mq/kq/dav) 

8.6 X 10"^^ 
2.7 X 10"^° 

Inhalation 
CPF 

fmq/kq/day) 

O 

CD 
VO 

-1 

Inhalation 
AlC/RfD 

(mq/kq/dav) Risk 
Hazard 
Index 

TOTAL: 2.1 X 10"^° 2.3 X 10"^ 

2/28/90 
2590439A 
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APPENDIX F 

AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR 
TREATMENT OF SOIL USING INCINERATION AT 

THE SCRDI BLUFF ROAD SITE 
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AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR 

TREATMENT OF SOIL USING INCINERATION AT 
THE SCRDI BLUFF ROAD SITE 

An evaluation to assess the health effects associated with air emissions from 

the on-site treatment of soil using incineration at the SCRDI Bluff Road site 

is presented in this document. Air quality dispersion modeling was performed 

to predict maximum ambient air impacts to support this evaluation. Long-

term modeling was conducted to determine maximum annual impacts using 5 

years of regional National Weather Service (NWS) meteorological data. Short-

term impacts were evaluated using a screening model to estimate the 

maximum 1-hour concentrations based on a worst-case combination of 

atmospheric stability and wind speed. 

Section 1 discusses the dispersion modeling techniques employed. Section 

2 presents the input data used. Section 3 describes the procedure for 

modeling receptor selection. Section 4 presents the dispersion modeling 

results. Section 5 presents the public health evaluation. 

1. Dispersion Modeling Techniques 

Both screening and refined modeling were conducted as part of the air 

quality dispersion analysis. For short-term impacts (24 hours or less), the 

United States Environmental Protection Agency (USEPA) recommends use of 

a screening model to estimate conservative short-term impacts tor pollutants 

released from a stationary source.^^' If, based on appropriate screening 

techniques, the concentration of a pollutant is predicted below an acceptable 

health-based level, no further modeling of the pollutant is required due to the 
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conservat ive nature of the pred ic t ion. If, on the other hand, the predicted 

concentrat ion is above this acceptable heal th-based leve l , a ref ined model ing 

analysis is necessary to predic t the short- term maximum concentrat ion. 

USEPA recommendat ions conta ined in Guidel ine on Air Qualitv Models 

(Revised).^2) were used to select the appropr iate d ispers ion models. Three 

factors were cons ide red : 

a. Whether the area is c lassi f ied as urban or non-urban accord ing to 

USEPA model ing pro toco ls ; 

b. Whether it is necessary to consider plume impact upon complex 

ter ra in ; and 

c. Whether it is necessary to consider bu i ld ing- induced aerodynamic 

downwash ef fects. 

Figure 1 presents a site locat ion map dep ic t ing the site boundary and 

surrounding area. The area surrounding the site is non-urban based on 

recommended USEPA c lass i f ica t ion procedures. The recommended method is 

to apply the Auer Classif icat ion Scheme^^^ to classify land use patterns within 

3 km of a s i te . Uni ted States Geologica l Survey (USGS) topograph ic maps 

for the site and vicinity clearly indicate that the area is non-urban; therefore 

model ing was conduc ted in the non-urban or rural mode. 
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The p roposed stack height and results of the screening model ing are used 

to determine whether plume impact upon complex terrain need be considered. 

Prel iminary screening model ing results based on a proposed stack height of 

60 feet ind ica ted that maximum impacts (d iscussed further in Sect ion 4) 

would occur well wi thin 4.7 ki lometers of the source. The area surrounding 

the site (within 4.7 km) has terrain elevations ranging from 60 feet above to 

27 feet below stack base elevat ion. However, the elevations approach ing 

stack height occur in an isolated area beyond 4.5 km north-northeast of the 

si te, with alt other areas having e levat ions less than 50 feet above stack 

base. In accordance with USEPA guidance,^2) jt jg not necessary to consider 

plume impact upon terrain; therefore, a s imple terrain model was used . 

Finally, as des igned, the incinerator wil l achieve a Good Engineering Practice 

(GEP) stack height based on nearby and/or adjacent bui ld ing geometry.^'*' 

As such, it was not necessary to model aerodynamic bu i ld ing- induced 

downwash e f fec ts . 

Based on the above considerat ions, the Industr ia l Source Complex Long-Term 

(ISCLT) model was used to predict annual concentrat ions, and the Point-

Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrat ions. 

Results using the PTPLU-2 model were also employed to select receptors for 

use in model ing with ISCLT model. Opt ions used in ISCLT and PTPLU-2 are 

consis tent wi th USEPA guidance.^2) por both models, the opt ions selected 

inc luded the adjustment of the s tack height for stack t ip downwash, 

determinat ion of f inal plume rise for all downwind receptor locat ions, 

de terminat ion of plume enhancement due to buoyancy effects, and use of 

rura l -mode wind prof i le coeff ic ients. 
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2. Input Oata Used 

The d ispers ion mode l ing analysis to evaluate air qual i ty impacts from on-site 

incineration required development and input of a detai led emissions inventory, 

and assembly and input of representative meteorological data. Each of these 

two areas is d iscussed below. 

2.1 Emissions Inventory 

Table 1 presents stack emission rates and associated input data. Table 

2 presents design stack parameters. Data presented in these two tables 

are based on the process ing of 20 tons of soil per hour. 

Based on vendor input , the stack flow for a t ranspor tab le rotary kiln 

treating 20 tons per hour (TPH) of low-BTU soil would be about 60.000 

ACFM at 186°F. The vendor system includes a fabr ic filter for 

part iculate cont ro l and a wet scrubber for acid gas removal . In order 

to est imate the s tack concent ra t ions, the maximum soi l concentrat ion of 

each organic was assumed to be the average va lue . These values are 

shown in Table 1 for vo lat i les , semivolat i les, and metals. It was 

assumed that 100 percent of the organics would be vapor ized from the 

soil, that 99.99 percent of each organic would be destroyed in the rotary 

kiln and secondary combust ion chamber, and that none of the remaining 

0.01 percent of each organic would be removed in the fabr ic filter or 

the wet scrubber. As an example, the calculations for the acetone stack 
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flow rate (SFR). based on these assumpt ions , would be as fo l lows: 

SFR (g/s) = 20 tons x 2.000 lb x 160.000 x 0.0001 x 453.6 o/lb 
hr ton 10 3,600 s/hr 

= 8.06 X 10"^ g/s 

The fo l lowing ten metals were used in determin ing the stack emiss ions 

and were taken from Volume IV of the Hazardous Waste Inc inerat ion 

Guidance Series.^^^ 

Ant imony Chromium 

Arsenic Lead 

Barium Mercury 

Beryl l ium Silver 

Cadmium Thal l ium 

In order to est imate the s tack concent ra t ion , the maximum soil 

concent ra t ion of each metal was assumed to be the average value. 

These values are also shown in Table 1. The part i t ioning factor for 

each metal and the air pol lu t ion cont ro l (APC) removal e f f ic iency g iven 

in this table were taken from the metals guidance document. The basis 

for the par t i t i on ing factor est imate was 1600°F soi l . A par t i t i on ing 

factor of 1.0 ind icates that the par t icu lar metal will vaporize comple te ly 

in the rotary k i ln . A par t i t ion ing factor of 0.05 means that 5 percent 

of the particular metal will vaporize and/or be entrained in the rotary kiln 

combus t ion gas. An APC removal ef f ic iency of 90 percent means that 
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90 percent of the part icular metal wil l be removed in the APC system 

which is a fabric fi lter and a wet scrubber. 

As an example, the calculat ions for the antimony stack flow rate would 

be as fo l lows: 

SFR (g/s) = 20 ton x 2000 lb x 6 x 1.0 x (1-0.9) x 453.6 g/lb 
hr ton 1*0̂  3600 s/hr 

= 3.02 X 10"^ g/s 

2.2 Meteoro log ica l Data 

Representat ive meteorology was used in the screening model ing using 

PTPLU-2 and refined model ing using ISCLT. 

Table 3 presents the meteoro log ica l condi t ions used for the PTPLU-2 

screen ing analysis. PTPLU-2 predicts the maximum downwind 

concentrat ions based on discrete combinations of stabil ity class and wind 

speed, and does not require actua l meteorology representat ive of the 

source locat ion. 

The ISCLT model employed 5 years of annual stabil i ty array (STAR) data 

based on hourly observat ions from the NWS stat ion in Columbia, South 

Caro l ina. The data provides annual jo int f requencies of stabi l i ty versus 

wind speed and wind d i rec t ion . The per iod of record employed was 

the years 1982 through 1986. Annual modeling was conducted separately 

for each of the 5 years of meteoro log ica l data. 
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3. Model ing Receptor Select ion 

Receptors were ident i f ied to ensure select ion of downwind locat ions at which 

the highest concent ra t ions would occur for both 1-hour concentrat ions 

predicted using PTPLU-2 and annual concentrat ions pred ic ted using ISCLT. 

3.1 PTPLU-2 Receptors 

Because PTPLU-2 does not use actual meteoro logy, locat ions of the 

highest predicted concentrations are determined as relative distances from 

the source based on discrete wind speed and stability combinations (refer 

to Table 3). Predic t ions are first made at f ixed distances downwind of 

the source. Then, from the location at which the highest downwind 

concentrat ion is predic ted, the distance to the maximum concentration is 

incremental ly searched for and located to the nearest 1 meter. 

3.2 ISCLT Receptors 

The ISCLT receptor gr id consisted of a polar coordinate gr id and 

addi t iona l receptors located on the site proper ty / fence l ine. A total of 

408 receptors were used in ISCLT model ing. 

The polar coordinate receptor grid was based on the PTPLU-2 screening 

results. The PTPLU-2 analysis using the input stack parameters 

presented in Table 2 identi f ied distances to potent ia l h igh- impact 
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receptors as a funct ion of the stabi l i ty c lass/wind speed combinat ions 

presented in Table 3. Receptor ring distances of 0.29, 0.35, 0.45. 0.55. 

0.65, 0.85, 1.0, 2.0, 2.7. 3.2, and 4.7 km were se lected. 

Each of the above 11 polar coordinate rings was divided into 10-degree 

sectors, y ie ld ing a total of 36 receptors per r ing. Variat ion in terrain 

within the vicinity of each receptor was accounted for by us ing the 

highest terrain elevation in a nearly rectangular area sur round ing that 

receptor. The area was bounded on either side by an arc length which 

was plus or minus 5 degrees of the actual receptor locat ion. The top 

and bot tom of the rectangular area was bounded by half the d is tance 

to the preceding and fo l lowing polar receptor r ings. 

Table 4 identif ies 12 add i t iona l d iscrete fencel ine model ing receptor 

locations surrounding the proposed incinerator location. These addit ional 

receptors were selected to provide an added measure of conf idence that 

the area of greatest impact would be ident i f ied. 

4. D ispers ion Model ing Results 

Table 5 presents the maximum pred ic ted 1-hour and annual concen t ra t ions 

for each contaminant l is ted in Table 1. The distance to the receptor 

p red ic ted to have the maximum 1-hour concent ra t ion, based on PTPLU-2 

mode l ing , is 280m from the source. The locat ion at which the maximum 

annual p red ic ted concentrat ion occurs , based on ISCLT model ing , is located 

200° (south-southwest) from the source at a d istance of 850m. 
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Public Heal th Evaluat ion 

Based on the model ing resul ts, a publ ic heal th evaluat ion (PHE) may be 

performed for the receptor groups which are l ikely to experience maximum 

exposures to ai rborne incinerator emiss ions. The model ing results ident i f ied 

the downwind d is tance where maximum 1-hour concentrat ions would be 

expected, and the locat ion where maximum annual concentrat ions would be 

expected. This PHE ident i f ies the l ikely receptors associated with those 

locat ions, formulates worst-case exposure scenar ios for the most-exposed 

receptors , and quant i tat ive ly estimates exposure levels and assoc ia ted health 

r isks for those exposure pathways. 

5.1 Receptors 

Based on the locat ion where maximum short- and long-term air 

contaminant concentrat ions are pred ic ted to occur, it is possible to 

identi fy two receptor groups which may exper ience maximum exposures 

to ai rborne contaminants . These groups are: (1) remediat ion workers 

in the immedia te vicini ty of the emissions source (i.e., the incinerator) 

who would be the closest receptors and who might be exposed to short-

term peak concent ra t ions; and (2) of f -s i te residents who might be 

exposed to lower concentrat ions for longer per iods . To represent the 

f i rst g roup , it is assumed that the most -exposed indiv idual (MEI) would 

be an adul t worker. The MEI for the second group is ident i f ied as a 

6-year old chi ld. The child is used because of his higher inhalation rate 
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to body weight ratio, thus resulting in a maximum (worst-case) exposure 

dosage estimate. Selection of a child of this age is also related to the 

possibi l i ty that he might play in the area of the site, even though there 

are no res idences in the immediate v ic in i ty. (The nearest residence is 

over 1 mile away.) It was felt that younger chi ldren would not be likely 

to travel the distances necessary to get near the site. The use of the 

6-year old child therefore provides a worst-case estimate of exposure. 

5.2 Exposure Assessment 

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of 

concern , and compares the values to maximum pred ic ted 1-hour 

concent ra t ions . TLVs were deve loped by the American Conference of 

Governmenta l and Industr ial Hygienists (ACGIH), ®̂̂  and are occupat iona l 

exposure cr i ter ia that represent a i rborne concent ra t ions of substances to 

which nearly alt workers may be repeatedly exposed without adverse 

ef fects. TLVs presented in Table 6 represent t ime-weighted average 

(TWA) concent ra t ions to which indiv iduals may be exposed during a 

normal 8-hour workday and 40-hour workweek wi thout exper iencing any 

adverse health effects. TLVs are based on the best available information 

from indust r ia l experience, as well as data from human and animal 

studies. TLVs are used in industrial hygiene pract ice to control potential 

health hazards for workers. TLVs are issued by the ACGIH, and are 

gu ide l ines rather than enforceable s tandards. 
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Because the maximum predicted 1-hour concentrations are far below TLVs 

for long- term occupat iona l exposure, it is conc luded that there is no 

danger of acute toxici ty due to exposure to short- term peak incinerator 

emiss ions. The remainder of the PHE wi l l , therefore, address only the 

potent ia l for long-term health ef fects . 

Table 7 presents assumpt ions used in the worker exposure scenar io . 

As discussed previously, it is assumed that this worker is an adult male 

involved in work at the si te. The per iod of exposure is es t ima ted to 

be 200 days, i.e., the time during which the incinerator is expected to 

be opera t ing . An inhalat ion rate of 2.8 m'^/hour, co r respond ing to an 

adult male involved in moderate act iv i ty , ^'^ is used. 

The assumptions listed in Table 7 are incorporated to calculate exposure 

dosages using the fo l lowing equat ion : 

lEX = AC X IR X D X (1/1,000) T BW x EP T 25,600 

Where: 

lEX 

AC 

IR 

D 

1/1,000 

BW 

inhalat ion exposure dosage (mg/kg/day) 

airborne contaminant concentrat ion (ug/m"') 

inhalat ion rate (m^/hour) 

durat ion of dai ly exposure (hours/day) 

convers ion factor (mg/ug) 

body weight (kg) 
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EP 

25,600 

exposure per iod (days) 

length of human l i fet ime (days) 

Maximum annual average contaminant concent ra t ions from Table 5 are 

used in this calculat ion as AC values to prov ide worst-case est imates 

of long- term exposure levels. 

Table 8 presents assumpt ions used in the exposure scenario involving 

the 6-year old chi ld. These assumptions are the same as used in the 

first scenar io with the fo l lowing except ions. Because the receptor is 

a ch i ld , a dif ferent body weight (19.7 kg) and inhalat ion rate (2.1 

m'^/hour) are used. ^̂ -̂ ^®' In add i t i on , the durat ion of an exposure 

per iod is assumed to be 4 hours/day rather than 8 hours/day. This 

value represents a reasonable worst -case average for this parameter 

because it is not l ikely that ch i ldren wil l be playing near the site for 

ex tended per iods due to the fact that the nearest residence is more 

than 1 mile away. 

The same equation used previously is again used to calculate exposure 

es t imates . Once again , maximum annual average contaminant 

concent ra t ions from Table 5 are used in this calculat ion as AC values 

to prov ide worst -case est imates of long- term exposure levels. 
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5.3 Toxic i ty Assessment 

Table 9 and 10 present human health cr i ter ia for inhalat ion exposure 

to the contaminants of interest. These values were ob ta ined from 

USEPA Health Effects Assessment Summary Tables. ^^' For those 

contaminants that are considered potent ia l carc inogens, a Cancer 

Potency Factor (CPF) is presented. The CPF is expressed in units of 

inverse dosage, i.e., (mg / kg /day ) - \ Simply s ta ted , it represents the 

increase in risk of cancer mortal i ty per unit of exposure dosage . In 

most cases, CPFs are derived using data from animal exper iments and 

by apply ing a low-dose extrapolat ion model that incorpora tes 

conservat ive assumpt ions concerning interspecies ex t rapo la t ion. 

For compounds not regarded as potential carcinogens, a Reference Dose 

(RfD), also ca l led an Acceptab le Intake for Chronic Exposure (AIC), is 

p rov ided. This value represents the exposure dosage in mg/kg/day 

which, if consumed daily throughout a person's l i fetime, would not result 

in any adverse health ef fects. USEPA usually derives RfDs based on 

animal data which def ine a no-effect dosage or threshold for toxic i ty. 

This threshold value is divided by a conservative safety factor, typically 

100 or 1,000. to derive a human RfD. These RfD values may then be 

used to determine a Hazard Index (HI) for given exposures. The HI is 

the ratio of the est imated exposure level to the RfD value. HI values 

greater than 1.0 may indicate a potential health risk. 
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For chromium, toxicity values for both hexavalent and trivalent chromium 

are p resented . Because emission est imates are expressed as total 

chromium, cancer risks wil l be est imated assuming that all of the 

chromium present is hexavalent, the more toxic form. 

As shown in Tables 9 and 10, not all of the compounds of interest 

have tox ic i ty cr i ter ia avai lab le . As a result, they cannot be evaluated 

quant i ta t ive ly and are not inc luded in subsequent risk est imates. This 

should be cons idered as an area of uncertainty in the PHE. 

The approach used to characterize risk in this section is analogous to 

the methods used in the original baseline Rl risk assessment conducted 

by IT Corporat ion. 

5.4 Risk Character izat ion 

This sect ion descr ibes the potent ia l risks associated with est imated 

exposure levels ca lcu la ted as descr ibed previously. 

For the adult worker exposure scenar io, est imated incremental l i fet ime 

cancer r isks and hazard ind ices are presented in Table 9. As shown 

in this tab le , the tota l es t imated cancer risk associated with exposure 

to maximum concent ra t ions of all of the chemicals of interest is 1.7 x 

1 0 " ' under the cond i t ions of this scenario. The compound which 

cont r ibu tes the major por t ion of this total risk is arsenic (1.4 x 10 ' ' ) . 

The to ta l HI for non-carc inogen ic effects is 4.9 x 10"'*, which is far 

below the 1.0 value which indicates a potent ial hazard. 
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For the chi ldhood exposure scenario, estimated incremental cancer risks 

and hazard indices are presented in Table 10. As shown in this table, 

the total est imated cancer risk associated with exposure to maximum 

concentrat ions of all contaminants of interest is 2.2 x 10 "^ The 

principal contr ibutor to this total risk level is arsenic (1.8 x IO" ') . The 

total HI for non-carc inogenic effects is 6.6 x 10"*, which is far below 

the 1.0 HI which indicates a potent ia l hazard. 
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Table I. SCRDI - Bluff Road Slte^^pnlc and Metal Rmlsslon Rates 
and Associated Input Data 

Soil teed rale (Ib/hr) 

Organic destruction efficiency (%) 

Tnclneratlon 

40,000 

99 99% 

4 ^ 

vo 

Classlllcation 

Volatiles 

Chemical Name 

ACETONE 

CHLOROFORM 

1,1.1 .-TRICHLOROETHANE 

METHYLENE CHLORIDE 

CARBON DISULFIDE 

1.1 - DICHLOROETHANE 

2-BUTANONE 

TRICHLOROETHENE 

1.1,2.2-TETRACHLOROETHENE 

ETHYLBENZENE 

4-METHYL-2-PENTANONE 

TOLUENE 

CHLOROBENZENE 

TETRACHLOROETHENE 

1,2-DICHLOROETHENE 

XYLENES 

STYRENE 

VINYL CHLORIDE 

1.1-DICHLOROETHENE 

BENZENE 

1.2-DICHLOROETHANE 

CARBON TETRACHLORIDE 

1.1.2-TRICHLOROETHANE 

Boiling 

Polnl 

(F) 

Max Soil 

Organic Cone. 

(ppb) 

160000.0 

10000.0 

14000.0 

39000.0 

2 0 

390.0 

89000.0 

44000.0 

2300000.0 

18000.0 

340.0 

340000.0 

23000.0 

95000.0 

45.0 

62000.0 

6.0 

24.0 

240.0 

5900 

120.0 

4100.0 

7.0 

Max Soil 

Melals Cone. 

(ppm) 

Metals 

Partitioning 

Factor (a) 

APC (b) 

EKIclency (c) 

(%) 

Stack Emission 

Rates 

Organics 

(g/soc) 

8.06E-05 

5.04E-06 

7.06E-06 

1.97E-05 

1.01E-09 

1.97E-07 

4.49E-05 

2.22E-05 

1.16E-03 

9.07E-06 

1.71E-07 

1.71E-04 

1.16E-05 

4.79E-05 

2.27E-0B 

3.12E-05 

3.02E-09 

1.21E-08 

1.21E-07 

2.97E-07 

605E-08 

2.07E-06 

3.53E-09 

Stack Emission 

Rates 

Metals 

(g/sec) 

O.OOE^OO 

O.OOEtOO 

O.OOE+OO 

O.OOEtOO 

0.00E*00 

O.OOEtOO 

0. OOE* 00 

O.OOEfOO 

O.OOE*00 

OOOE+OO 

0.00E*00 

O.OOEiOO 

0.00E«00 

0.OOE»00 

O.OOE^OO 

O.OOE*00 

O.OOE^OO 

O.OOEtOO 

O.OOEtOO 

O.0OE»0O 

O.OOE»00 

O.OOEtOO 

O.OOEtOO 

vo 



Table 1 SCRDI Bluff Road Site 

and Associate a^^Wir 

lie 

put 
and Metal 
Data 

Amission Rates 

Soil feed rate (Ib/hr) 

Organic destruction efficiency (%) 

IncIneratlon 

40,000 

99.99% 

Classification 

Semi-volatiles 

Chemicai Name 

BENZOIC ACID 

N-BUTYL PHTHALATE 

NAPHTHALENE 

2-METHYLPHENOL 

2-CHLOROPHENOL 

2,4.5-TRICHLOROPHENOL 

BENZYL ALCOHOL 

4-METHYLPHENOL 

PHENOL 

BIS(2EH)PHTHALATE 

N-OCTYL PHTHALATE 

HEXACHLOROBENZENE 

ISOPHORONE 

2.4-DICHLOROPHENOL 

DIETHYLPHTHALATE 

NITROSODIPHENYLAMINE 

HEXACHLOROETI1 ANE 

2,4.6-TRICHLOROPHENOL 

NITROBENZENE 

Bolting 

Polnl 

(0 
480.0 

340.0 

410.0 

347.0 

485.0 

403.0 

358.0 

612.0 

419.0 

410.0 

561.0 

Max Soli 

Organic Cone. 

(ppb) 

110000.0 

2200.0 

3900.0 

120000.0 

2000000.0 

810.0 

330000.0 

14000.0 

6300000.0 

7600.0 

44000.0 

7200.0 

450.0 

130000.0 

1500.0 

820.0 

1200.0 

280.0 

11000.0 

Max Soli 

Metals Cone. 

(ppm) 

Metals 

Partitioning 

Factor (a) 

APC(b) 

Etllclency(c) 

(%) 

Stack Emission 

Rates 

Organics 

(g/soc) 

5.54E-05 

1.11E-06 

1.97E-06 

6.05E-05 

1.01E-03 

4.08E-07 

1.66E-04 

7.06E-^06 

3. ieE-03 

3.B3E-06 

2.22E-05 

3.63E-06 

2.27E-07 

6.55E-05 

7.56E-07 

4.t3E-07 

6.05E-07 

1.41E-07 

5.54E-06 

Slack Emission 

Rales 

Metals 

(g/sec) 

0. OOE* 00 

O.OOEfOO 

0.00E«00 

O.OOE+OO I 

0OOE4 00 

0. OOE* 00 

0.O0E»O0 

0.00E«00 

0.00E«00 

00OE*OO 

O.OOEiOO 

O.OOEtOO 

O.OOE.OO 

O.OOE«00 

0.0OE»O0 

O.OOE.OO 

000E«00 

0.00E»O0 

O.O0E«OO 

VD 

CD 

OsJ 
CD 



T a b l e 1. SCRDI 

Soli feed rale (Ib/hr) 

Organic destruction efficiency (%) 

B l u f f Road S i t e O r g a n i c and M e t a l F . tn l s s lon R a t e s 
a n d A s s o c i a t e d I n p u t D a t a 

1 n c I n e r a t l o n 

40,000 

99.99% 

Classification 

Metals 

Chemical Name 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 

Thallium 

Boiling 

Point 

(F) 

Max Soli 

Organic Cone. 

(ppb) 

Max Soli 

Metals Cone. 

(ppm) 

60 

8.2 

190.0 

1.3 

4 0 

64.0 

158.0 

66 

5.0 

09 

Metals 

Paitltloning 

Factor (a) 

1 

1 

0.5 

0.05 
1 

0.05 
1 

1 

0.08 

1 

APC (b) 

EKIclency (c) 

(%) 

Slack Emission 

Rales 

Organics 

(g/sec) 

90%| 0.00E»00 

90% 

95% 

95% 

90% 

95% 

90% 

50% 

95% 

90% 

0.00E*00 

0.00E«00 

0.00E*00 

000E400 

O.OOEtOO 

0. OOE* 00 

0.00E«00 

0.00E«00 

O.OOE.OO 

Slack Emission 

Rales 

Metals 

(g/sec) 

3.02E-03 

4.13E-03 

2.39E-02 

1.64E-05 

2.02E-03 
• 8.06E-04 

7.96E-02 

1.66E-02 

1.01E-04 

4.54E-04 

(a) Melals partitioning factor at 1600 F. 
(b) Air Pollution Control (APC). 
(c) APC metals removal efficiency for fabric filter and wet scrubber, from reference 1. 
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TABLE 2 

DESJGN STACK PARAMETERS FOR 
TREATXOJT OF SOiL USING B̂ K)1NERATKDN 

UTM Stack Base Stack Stack Exhaust Exhaust Exhaust Gas 
Coordinates (km) Elevation Height Diameter Flow Rate Velocity Exit Temp. 

Easting Northing (m) (m) (m) (ACFM) (m/s) f ^ 

508.445 3749.375 41.76 18.29 1.52 60.000 15.52 358.7 

2S^D_ 
mmRPF 
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TABLE 3 

METEOROLOGICAL CONDITIONS USED FOR THE 
PTPLU-2 SCREENING ANALYSIS 

Stabi l i ty Class Wind Speed (m/s) 

A 0.5, 0.8, 1.0, 1.5. 2.0, 2.5, 3.0 

B 0.5, 0.8, 1.0, 1.5. 2.0. 2.5. 3.0, 
4.0, 5.0 

C 2.0. 2.5, 3.0, 4.0, 5.0. 7.0. 10.0, 12.0, 
15.0 

D 0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0. 

5.0, 7.0, 10.0, 12.0, 15.0. 20.0 

E 2.0, 2.5, 3.0, 4.0, 5.0 

F 2.0. 2.5, 3.0. 4.0, 5.0 

Note: The wind is assumed to be b lowing di rect ly from the source to the 
receptor. 

2gBD . 
WI-fVF 
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TABLE 4 

LOCATIONS OF DISCRETE FENCELINE .MODELING RECEPTORS 

UTM 
Coord inates (km) 

Easting Northing 

508.340 3749.310 

508.417 3749.374 

508.494 3749.438 

508.571 3749.502 

508.648 3749.566 

508.680 3749.593 

508.703 3749.565 

508.671 3749.538 

508.594 3749.474 

508.517 3749.410 

508.440 3749.346 

508.363 3749.282 

Elevation 
Meters 

42.06 

42.06 

41.76 

41.76 

41.45 

41.45 

41.45 

41.45 

41.76 

41.76 

42.06 

42.06 

Feet 

138 

138 

137 

137 

136 

136 

136 

136 

137 

137 

138 

138 

ae/ap 
SBOSSE 
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TABLE 5 

Contaminant 

MAXIMUM PREDICTED 
1-HOUR AND ANNUAL CONCENTRATIONS 

FOR TREATMENT OF SOIL USING INCINERATION 

Maximum Concentrat ion 
(ug/m^) 

Volat i les 1-Hour Annual 

Acetone 
Chloroform 
1,1,1-Trichloroethane 
Methylene Chlor ide 
Carbon Disul f ide 
1,1 -Dich loroethane 
2-Butanone 
Tr ich loroethene 
1.1.2.2-Tetrachloroethane 
Ethylbenzene 
4-Methyl-2-Pen tanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Ch lor ide 
1,1 -D ich loroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tet rach lor ide 
1.1.2-Tr ichloroethane 

9.37 
5.86 
8.20 
2.29 
1.17 
2.29 
5.22 
2.58 
1.35 
1.05 
1.99 
1.99 
1.35 
5.57 
2.64 
3.63 
3.51 
1.41 
1.41 
3.45 
7.03 
2.41 
4.10 

^-7 

•,-6 

v 7 

2.12 
1.33 
1.86 
5.18 
2.66 
5.18 
1.18 
5.84 
3.05 
2.39 
4.50 
4.50 
3.05 
1.26 
5.97 
8.21 
7.94 
3.18 
3.18 
7.81 
1.59 
5.44 
9.28 

-10 

-10 

1-8 

-10 

Semivolat i les 

Benzoic Ac id 
N-Butyl Phthalate 
Naphthalene 
2-Methy lphenol 
2-Chlorophenol 
2 .4 .5-Tr ich lorophenol 
Benzyl A lcoho l 
4-Methy lphenol 
Phenol 
Bis(2eh)Phthalate 
N-Octyl Phthalate 
Hexachlorobenzene 
Isophorone 
2 ,4-Dich lorophenol 

6.44 
1.29 
2.29 
7.03 
1.17 
4.74 
1.93 
8.20 
3.70 
4.45 
2.58 
4.22 
2.64 
7.61 

X ' 

X • 

X ' 

X ' 

X ' 

X ' 

X • 

X • 

X • 

X • 

X 

X • 

X 

X 

0 ^ 
0-^ 
0-^ 
0^ 
0 ^ 
0-^ 
0 ^ 
0-^ 
0^ 
0-^ 

10^ 
0-^ 

\ 0 ^ 
10^ 

1.46 
2.92 
5.18 
1.59 
2.66 
1.07 
4.37 
1.86 
8.36 
1.01 
5.84 
9-. 55 
5.97 
1.72 

10^ 
y ' 

\o-' 

aETBD 
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MAXIMUM PREDICTED 

1-HOUR AND ANNUAL CONCENTRATIONS 
FOR TREATMENT OF SOIL USING INCINERATION 

Contaminant Maximum Concent ra t ion 
(ug/m^) 

Semivolat i les (Cont 'd.) 

Diethylphthalate 
Ni t rosodiphenylamine 
Hexachloroethane 
2,4.6-Tric hio rop henol 
Ni trobenzene 

1-Hour Annual 

8.79 
4.80 
7.03 
1.64 
6.44 

10 
10^ 
10^ 
10^ 
10^ 

-6 1.99 
1.09 
1.59 
3.80 
3.71 

IO­
lO"' 
IO­
lO^ 
10^ 

Metals 

Antimony 
Arsenic 
Barium 
Beryl l ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thall ium 

3.51 
4.80 
2.78 
1.91 
2.35 
9.37 
9.25 
1.93 
1.17 
5.28 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10^ 
IO"' 
IO­
lO" 
10^ 
10^ 
10-
10-
10-̂  
10-̂  

7.94 
1.09 
6.29 
4.31 
5.31 
2.12 
2.09 
4.37 
2.66 
1.19 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

IO­
lO^ 
10^ 
10^ 
10" 
IO­
lO^ 
10-̂  
10-̂  
10" 

2S7/ 
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TABLE 6 

THRESHOLD LIMIT VALUES 
FOR INCINERATOR EMISSIONS 

Contaminant 

Volat i les 

Maximum^ 
1-Hour 

Concentrat ion 
( u o / m ^ 

Threshold2 
Limit 
Values 

Time 
Weighted 
Averages 
(ug/m*^ 

Acetone 
Chloroform 
1.1,1 -Tr ich loroethane 
Methylene Chlor ide 
Carbon Disu l f ide 
1,1 -Dich loroethane 
2-Butanone 
Tr ich loroethene 
1.1.2,2-Tetrachloroethane 
Ethylbenzene 
4-Methy 1-2-Pentanone 
Toluene 
Chlorobenzene 
Tet rach loroethene 
1,2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Chlor ide 
1,1 -Dich loroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tet rach lor ide 
1,1,2-Tr ichloroethane 

Semivolat i le Compounds 

Benzoic Ac id 
N-Butyl Phthalate 
Naphthalene 
2-Methy lphenol 
2-Chlorophenol 
2.4,5-Tr ich lor ophenol 
Benzyl A lcoho l 
4-Methy lphenol 
Phenol 

9.37 
5.86 
8.20 
2.29 
1.17 
2.29 
5.22 
2.58 
1.35 
1.05 
1.99 
1.99 
1.35 
5.57 
2.64 
3.63 
3.51 
1.41 
1.41 
3.45 
7.03 
2.41 
4.10 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X ' 

X • 

X • 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0^ 
0-5 

0-5 

0^ 
0^ 
0^ 
0^ 
0^ 
0-2 
0 ^ 
0-® 

10-3 
10^ 
10^ 
10-^ 
10^ 
10^ 
10-^ 
10^ 
10-® 
10-^ 
10-5 
10^ 

1.78 
4.90 
1.91 
1.74 
3.10 
8.10 
5.90 
2.69 
6.90 
4.34 

3.77 
4.60 
3.39 
3.47 
4.34 
2.13 
1.30 
2.00 
3.20 
4.00 
3.10 
5.50 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

6.44 
1.29 
2.29 
7.03 
1.17 
4.74 
1.93 
8.20 
3.70 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10^ 
10^ 
10-5 
10-^ 
10-2 
10-® 
10-3 
10-5 
10-2 

1.90 

5.20 
2.20 

2.20 
1.90 

X 

X 

X 

X 

X 

10^ 

10^ 
10^ 

IO'* 
10^ 

22?B3 
1£B0G9^ 
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TABLE 6 (Cont 'd.) 

THRESHOLD LIMIT VALUES 
FOR INCINERATOR EMISSIONS 

Threshold2 
Limit 
Values 

Maximum^ Time 
1-Hour Weighted 

Concentra t ion Averages 
Contaminant (uo/m^) (ug/m^) 

Semivolat i le Compounds (Cont 'd.) 

B is(2eh)phthalate 
N-Octy lphthalate 
Hexachlorobenzene 
Isophorone 
2 .4-Dich lorophenol 
D ie thy lphtha la te 
N i t rosod ipheny lamine 
Hexachloroethane 
2,4.6-Tr i ch lo ropheno l 
Ni t robenzene 

Metals 

Ant imony 
Arsenic 
Barium 
Beryl l ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thal l ium 

4.45 
2.58 
4.22 
2.64 
7.61 
8.79 
4.80 
7.03 
1.64 
6.44 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

10^ 
10^ 
10-5 
10^ 
10^ 
10^ 
10^ 
10^ 
10-® 
10^ 

5.00 

2.80 

5.00 

9.70 

5.00 

X 

X 

X 

X 

X 

10^ 

1 0 ' 

10^ 

10^ 

103 

3.51 
4.80 
2.78 
1.91 
2.35 
9.37 
9.25 
1.93 
1.17 
5.28 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-2 
10-2 
10-^ 
10^ 
10-2 
10-3 
10-^ 
10-1 
10-3 
10-3 

5,00 
2.00 
5.00 
2.00 
1.00 
5.00 
1.50 
1.00 
1.00 
1.00 

X 

X 

X 

X 

X 

X 

X 

X 

X 

102 
102 
102 

10^ 
102 
102 
10^ 
102 
102 

Notes: 

1 Values der ived from air model ing desc r ibed previously. 

2 TLV-TWA represents an exposure for an 8-hour day/40-hour work week, 
which resul ts in no adverse ef fects. ^^ 

aSTSD 
isgoG9iv 
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TABLE 

EXPOSURE SCENARIO FOR WORKER 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

INCINERATOR EMISSIONS 

Receptors: 
Adult or Ch i l d : 
Male/Female: 
Activi ty Level : 
Frequency of Event: 
Duration of Event: 
Inhalat ion Rate: 
Weight: 

On-site workers 
Adult 
Male 
Moderate 
200 days/year 
8 hours/day 
2.8 m3/hour ^̂ ^ 
70 kg (®' 

Potential Exposure Pathways Cons idered Signif icant: 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te-speci f ic chemica ls . 

Maximum annual concentrat ions 
predicted from mode l ing incinerator 
emissions. 

2J2BJ90 
8903a2.E 
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TABLE 8 

EXPOSURE SCENARIO FOR 6-YEAR OLD CHILD AT OFF-SITE AREA 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

INCINERATOR EMISSIONS 

Receptors : 6-year old chi ld 
Adult or Ch i ld : Chi ld 
Male/Female: Male 
Act iv i ty Level : Moderate act ivi ty 
Frequency of Event: 200 days/year 
Durat ion of Event: 4 hours/day 
Inhalat ion Rate: 2.1 m3/hour ^̂ ^ 
Weight : 19.7 kg (®' 

Potent ia l Exposure Pathways Considered Sign i f icant : 

Inhalat ion of Ambient Air 

Compounds : All s i te-speci f ic chemicals. 

Data Sets: Maximum annual concent ra t ions 
p red ic ted from model ing inc inerator 
emiss ions. 

2/26/90 
8903a2.E 



Chemical 

Vdaliies 

Acetone 

Chloroform 
1.1.1 -Trichloroethane 
Methylene Chloride 
Carbon Disulfide 
1.1-Dichloroethane 
2-Butanone 
Trichloroethene 
1,1.2.2-Tetrachloroethane 
Ethylbenzene 
4-Methyl-2-Pentanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1.2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Chloride 
1.1-Dichloroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tetrachloride 
1,1,2-Trichloroethane 

Maximum 
Annual 

Air 
Concent. 
(ug/m3) 

2.12 X 1 
1.33 X 1 
1.86 X 1 
5.18 X 1 
2.66 X 1 
5.18 X 1 
1.18X 1 
5.84 X 1 
3.05 X 1 
2.39 X 1 
4.50 X 1 
4.50 X 1 
3.05 X 1 
1.26 X 1 
5.97 X 1 
8.21 X 1 
7.94 X 1 
3.18 X 1 
3.18 X 1 
7.81 X 1 
1.59 X 1 
5.44 X 1 
9 28 X 1 

,-5 0 

0" 

vIO 

0"-

10 

v9 
0 

TABLE 9 

RISK CAI CUIATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM INQNERATOR EMISSIONS 

0 10 

Inhalation 
Exposure 
Dosage 

(mq/kq/dav) 

5.3 
3.3 
4.6 
1.3 
6.6 
1.3 
3.0 
1.5 
7.6 
6.0 
1.1 
1.1 
7.6 
3.2 
1.5 
2.1 
2.0 
8.0 
8 0 
2.0 
4.0 
1.4 
2.3 

X lO-'ll 
X 10 12 
X 10"12 

X 10" i i 
X 10"i® 
X 10"13 
X 10"i i 
X 10" i i 
X 10"i° 
X 10"12 
X 10"13 

X 10-1° 
X 10"12 

X 10" i i 
X 10"!^ 
X 10-11 
X 10-15 
X 10"15 
X 10"!^ 
X 10"13 
X 1 0 " l ' 
X 10-12 
X 10"15 

Inhalation 
CPF 

(mq/kq/dav) 

8.1 X 10"2 

1.4 X 10"2 

1.3 X 10-2 

-1 

,-1 2.0 X 10 

3.3 X 10-3 

2.9 X 10-1 
1.2 
2.9 X 10"2 
9.1 X 10"2 
1.3 X 10-1 
5.7 X 10"2 

Inhalation 
AlC/RfD 

(mg/kg/day) 

3.0 X 10-1 

1.0 X 10-1 

1.0 
5.0 X 10"3 

4.0 X 10-1 
1.0 X 10 2 

Risk 

2.7 X 10"13 

1.8 X 10"13 

1.9 X 10-13 
1.5 X 10"i° 

1.0 X 10"13 

2.3 X 10 15 
9.5 X 10"i^ 
5.7 X 10"15 
36 X 10 15 
1.8 X 10 13 
1.3 X 10"1® 

Hazard 
Index 

1.5 X 10"ii 

1.3 X 10-12 

1.1 X 10 10 

1.5 X 10'^ 

11 5.1 X 10 
2.0 X 10 13 

V O 

CD 

2/28/90 
1890199G 



TABLE 9 (Cont'd.) 

RISK CALCUiy^TlONS FOR WORKERS 
INHALATION OF AIRBORNE CONT/̂ MINAhTTS 

FFK>M INCINERATOR EMISSKDI^ 

VO 

Chemical 

Semh/oiatiles: 

Benzoic Acid 

N-Butyl Phthalate 
Naphthalene 
2-Methylphenol 
2-Chlorophenol 
2.4,5-Trichlorophenol 
Benzyl Alcohol 
4-Methylphenol 
Phenol 
Bis(2eh)phthalate 
N-Octyt phthalate 
Hexachlorobenzene 
Isophorone 
2.4-Dichlorophenol 
Diethylphthalate 
Nitrosodiphenylamine 
Hexachloroethane 
2.4,6-Trichlorophenol 
Nitrobenzene 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

1.46 X 10-5 
2.92 X 10"^ 
5.18 X 10-^ 
1.59 X 10"5 
2.66 X IO-* 
1.07 X 10- ' 
4.37 X 10"5 
1.86 X 10"® 
8.36 X 10"^ 
1.01 X 10® 
5.84 X 10"® 
9.55 X 10"' 
5.97 X 10® 
1.72 X 10"5 
1.99 X 10" ' 
1.09 X 10" ' 
1.59 X 10" ' 
3.80 X 10-® 
3.71 X 10"® 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

3.6 X 
7.3 x 
1.3 X 
4.0 X 
6.6 X 
2.7 X 
1.1 X 
4.6 X 
2.1 X 
2.5 X 
1.5 X 
2.4 X 
1.5 X 
4.3 X 
5.0 X 
2.7 X 
4.0 X 
9.3 X 
3.6 X 

10-11 
10"13 
10"12 
10-11 
10-10 
10-13 
10-10 
10-12 
10"^ 
10"12 
10-11 
10-12 
10-13 

10-11 
10"13 
10-13 
10"13 

10-1^ 
10-12 

Inhalation 
CPF 

fmq/kq/day)'i 

Inhalation 
AlC/RfD 

(mq/kq/day) Risk 
Hazard 
Index 

'ZD 

ro 

1.7 4.1 X 10 12 

2.0 X 10"2 
6.0 X 10"'* 

1.9 X 10 15 

6.1 X 10 9 

Metals 

Antimony 
Arsenic 

7.94 X IO"'* 
1.09 X 10"3 

2.0 X 10"3 
2.7 X 10"^ 5.0 X lOl 1.4 X 10 -7 

2/28/90 
1890199G 



TABLE 9 (Cont'd.) 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM INQNERATOR EMISSIONS 

- 4 ^ 

vo 

Chemical 

Metab (Confd.) 

Barium 
Beryllium 
Cadmium 
Chromium VI 
Chromium 111 
Lead (inorganic) 
Mercury (inorganic) 
Silver 
Thallium 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

6.29 X 10"3 
4.31 X 10® 
5.31 X 10-* 
2.12 X 10-^ 
2.12 X 10" ' 
2.09 X 10-2 
4.37 X 10"3 
2.66 X 10"5 
1.19 X 10"* 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

1.6 X 10® 
1.1 X 10"i i 
1.3 X 10"^ 
5.3 X 10"io 
5.3 X 10"i° 
5.2 X 10® 
1.1 X 10® 
6.6 X 10"! 1 
3.0 X lO'iO 

Inhalation 
CPF 

(mq/kq/dav) 1 

8.4 
6.1 
4.1 X 101 

Inhalation 
AlC/RfD 

(mq/kq/day) 

1.0 X 10"" 

5.1 X 10"3 
4.3 X 10"" 
5.1 X 10"5 

Risk 

9.1 X 10"ii 
8.1 X 10'^ 
2.2 X 10® 

Hazard 
Index 

1.6 X 10"" 

1.0 X 10"' 
1.2 X 10"" 
2.1 X 10"" 

TOTAL 1.7x10"' 4.9 X 10"* 

2/28/90 
1890199G 



TABLE 10 

RISK CALCULATIONS FOR frYEAR OLD CHIUD 
INHALATION OF /MRBORNE CONTAMIN/\NTS 

FROM INCINERATOR EMISSIONS 

4 ^ 

VO 

Maximum 
Annual 

Air 
Concent. 

Chemical 

voianies 

Acetone 
Chloroform 
1.1.1-Trichloroethane 
Methylene Chloride 
Cart>on Disulfide 
1,1-Dichioroethane 
2-Butanone 
Trichloroethene 
1,1.2,2-Tetrachloroethane 
Ethylbenzene 
4-Melhyl-2-Pentanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dichloroethene 
Xylei ies 
Styrene 
Vinyl Chloride 
1.1-Dichloroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tetrachloride 
1.1,2-Trlchloroethane 

(uq/r 

2.12 x 
1.33 X 
1.86 X 
5.18 X 
2 66x 
5.18 X 
1.18 X 
5.84 X 
3.05 X 
2.39 X 
4.50 X 
4.50 X 
3.05 X 
1.26 X 
5.97 X 
8.21 X 
7.94 X 
3.18 X 
3.18 X 
7.81 X 
1.59 X 
5.44 X 
9.28 X 

10 
10"' 
10' 
10"' 
10 
IO­
lO" 
10' 
10" 
10 
10 
10" 
10' 
10' 

,-5 

10 

-6 
-8 

10-' 
10 
10 
10' 
10 
10-' 
10-' 
IO­
lO 

6 
-10 

-8 

10 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

7.1 X 
4.4 X 
6.2 X 
1.7 X 
8.8 X 
1.7 X 
3.9 X 
1.9 X 
1.0 X 
7.9 X 
1.5 X 
1.5 
1.0 
4.2 
2.0 
2 1 
2.6 
1.1 
1.1 
2.6 
5.3 X 
1.8 X 
3.1 X 

10 
10 
10 
10 
10 
10 
10 
10 
IO­
lO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 
12 
12 
11 

-16 
-13 
11 
-11 

12 
-13 
10 

-11 
11 
14 
11 
15 
14 
13 
,-13 
14 

10-12 
10"15 

Inhalation 
CPF 

(mq/kq/day) 

8.1 X 10"2 

1.4 X 10-2 

1 

1.3 X 10 
2.0 X 10 

-2 
1 

3.3 X 10" 

2.9 X 
1.2 
2.9 X 
9.1 X 
1.3 X 
5.7 X 

10" 

10 
10 
10 
10 

-2 

-1 

Inhalation 
AlC/RID 

(mg/kg/day) 

3.0 X 10-1 

1.0 X 10 1 

1.0 
5.0 X 10"^ 

4.0 X 10 
1.0 X 10" 

1 

Risk 

3.6 X 10 13 

2.5 X 10-1^ 

2.5 X 10 
2.0 X 10 

13 
10 

1.4 X lO"""^ 

3.1 X 10"1^ 
1.3 X 10-13 
7.5 X lO ' l ^ 
4.8 X 10"1^ 
2.4 X lO'l-^ 
1.8 X 10"^6 

Hazard 
Index 

2.1 X 10"11 

1.7 X 10"12 

1.5 X 10 
2.0 X 10"' 

-10 

6.8 X 10 
2.6 X 10 

11 
13 

c:. 



Chemical 

Semivolatiles 

Benzoic Acid 
N-Butyl Phthalate 
Naphthalene 
2-Methylphenol 
2-Chlorophenol 
2.4.5-Trichlorophenol 
Benzyl Alcohol 
4-Methylphenol 
Phenol 
Bis(2eh)phthalate 
N-Octytphthalate 
Hexachlorobenzene 
Isophorone 
2.4-Dichlorophenol 
Diethylphthalate 
Nitrosodiphenylamine 
Hexachloroethane 
2,4,frTrichlorophenol 
Nitrobenzene 

Maximum 
Annual 

Air 
Concent, 
("f l /m^ 

1.46 
2.92 
5.18 
1.59 
2.66 
1.07 
4.37 
1.86 
8.36 
1.01 
5.84 
9.55 
5.97 
1.72 X 
1.99 X 
1.09 X 
1.59 X 
380 X 
3.71 X 

10" 
10' 
10-
10 
IO­
lO" 
IO­
lO"' 
10" 
10 
10' 
10" 
10"' 
10 
10" 
10-
10 
10 
10"' 

-5 

,6 

-5 

-7 
-8 

TABLE ̂ ^ n t ' d . ) 

RISK CALCULATIONS FOR frYEAR OLD CHILD 
INHALATION OF AIRBORNE CONTAMINANTS 

FROM INCINERATOR EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mo/ko/dav) 

4.9 X 
9.7 X 
1.7 X 
5.3 X 
8.8 X 
36 X 
1.5 X 
6.2 X 
2.8 X 
3.4 
1.9 
32 
2.0 
5.7 
fr6 
36 
5.3 
1.2 
4.9 

10 
10 
10 
10 
10 
10 
10 
10 
10" 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 
13 
12 

-11 
10 
13 
10 
12 

12 
11 
12 
13 
11 
13 
13 
-13 
13 
12 

Inhalation 
CPF 

(ma/ko/dav) -1 

Inhalation 
AlC/RID 

(mo/Kg/tiflv) Bials 
Hazard 
lndfi2S_ 

vo 

c->: 

1.7 5.4 X 10 12 

2.0 X 10" 2.5 X 10 15 

frO X 10- 8.1 X 10 -9 

Metals 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

7.94 X IO-"* 
1.09 X 10'^ 
6.29 X 10'^ 
4.31 X 10"° 
5.31 X IO""* 

2.6 X 10" 
3.6 X i o ' 
2.1 X 10" 
1.4 X 10 
1.8 X 10" 

11 

5.0 X 10^ 
1.0 X IO"'' 

8.4 
6.1 

1.8 X 10 -7 

1.2 X 10 
1.1 X 10"' 

10 
2.1 X 10" 



Chemical 

Metals (Confd.) 

Chromium VI 
Chromium III 
Lead (inorg) 
Mercury (inorg) 
Silver 
Thallium 

Maximum 
Annual 

Air 
Concent. 
lua/nn 

2.12 x 10" 
2.12 X 10"; 
2.09 X 10"' 
4.37 X 10" 
2.66 X 10" 
1.19 X 10" 

TAB! (Cont'd.) 

RISK CALCULATIONS FOR frYEAR OLD CHILD 
INHALATION OF /MRBORNE CONT/\MINANTS 

FROM INCINERATOR EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mq/kg/day) 

7.0 X 10 
7.1 X 10 
7.0 X 10" 
1.3 X lo­
s s X 10 
4.0 X 10 

10 
10 

11 
10 

Inhalation 
CPF 

(mq/kq/dav) 1 

4.1 X 10 1 

Inhalation 
AlC/RfD 

(mg/kg/day) 

5.1 X 10""^ 
4.3 X 10""* 
5.1 X 10"^ 

Risk 

2.9 X 10"' 

vo 

Hazard Osi 
Index -t:-

-7 1.4 X 10 
1.6 X 10"'* 
2.9 X 10"'' 

TOTAL 2.2 X 10"^ 6.6 X IO""* 
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AIR QUALITY IMPACT ANALYSIS AND PUBLIC HEALTH EVALUATION FOR 
TREATMENT OF SOIL USING THERMAL DESORPTION AT 

THE SCRDI BLUFF ROAD SITE 

An evaluation to assess the health effects associated with air emissions from 

the on-site treatment of soil using thermal desorption at the SCRDI Bluff Road 

site is presented in this document. Air qual i ty d ispers ion model ing was 

performed to predict maximum ambient air impacts to support this evaluation. 

Long-term model ing was conducted to determine maximum annual impacts 

using 5 years of regional National Weather Service (NWS) meteorological data. 

Short- term impacts were evaluated using a screen ing model to est imate the 

maximum 1-hour concentrat ions based on a worst -case combinat ion of 

atmospher ic stabi l i ty and wind speed. 

Sect ion 1 d iscusses the d ispers ion model ing techn iques employed. Section 

2 presents the input data used. Sect ion 3 descr ibes the procedure for 

model ing receptor se lec t ion. Sect ion 4 presents the d ispers ion modeling 

resul ts. Sect ion 5 presents the publ ic health eva luat ion . 

1. D ispers ion Model ing Techniques 

Both screening and ref ined model ing were conduc ted as part of the air 

qual i ty d ispers ion analysis. For short- term impacts (24 hours or less), the 

Uni ted States Environmental Protect ion Agency (USEPA) recommends use of 

a screening model to est imate conservat ive shor t - term impacts for pol lutants 

re leased from a stat ionary source.^i^ If, based on appropr iate screening 

techniques, the concentrat ion of a pollutant is predic ted below an acceptable 

health-based level, no further modeling of the pol lutant is required due to the 

2/23/90 
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conservat ive nature of the pred ic t ion. If, on the other hand, the pred ic ted 

concentrat ion is above this acceptable heal th-based level , a ref ined model ing 

analysis is necessary to pred ic t the short- term maximum concent ra t ion. 

USEPA recommendat ions conta ined in Guidel ine on Air Qual i tv Models 

(Revised)^2) were used to select the appropr ia te d ispers ion models . Three 

factors were cons idered : 

a. Whether the area is c lassi f ied as urban or non-urban accord ing to 

USEPA model ing pro toco ls ; 

b. Whether it is necessary to consider plume impact upon complex 

te r ra in ; and 

c. Whether it is necessary to consider bu i ld ing- induced aerodynamic 

downwash ef fects. 

Figure 1 presents a site locat ion map dep ic t ing the site boundary and 

surrounding area. The area surrounding the site is non-urban based on 

recommended USEPA c lass i f icat ion procedures. The recommended method is 

to apply the Auer Classif ication Scheme^3) to classify land use patterns within 

3 km of a s i te . Uni ted States Geolog ica l Survey (USGS) topograph ic maps 

for the site and vicinity clearly indicate that the area is non-urban; therefore 

model ing was conduc ted in the non-urban or rural mode. 

2/23/90 
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The p roposed stack height and results of the screening model ing are used 

to determine whether plume impact upon complex terrain need by considered. 

Prel iminary screening model ing results based on a proposed stack height of 

60 feet indicated that maximum impacts (discussed further in Section 4) would 

occur well within 4.7 kilometers of the source. The area surrounding the site 

(within 4.7 km) has terrain elevations ranging from 60 feet above to 27 feet 

below stack base elevation. However, the elevations approaching stack height 

occur in an isolated area beyond 4.5 km north-northeast of the site, with all 

other areas having elevat ions less than 50 feet above stack base. In 

accordance with USEPA guidance, '2) it is not necessary to consider plume 

impact upon ter ra in ; therefore, a s imple terrain model was used. 

Finally, as designed, the incinerator will achieve a Good Engineering Practice 

(GEP) stack height based on nearby and/or adjacent bui ld ing geometry. '"^ 

As such, it was not necessary to model aerodynamic bu i ld ing- induced 

downwash ef fects . 

Based on the above cons idera t ions , the Industr ial Source Complex Long-Term 

(ISCLT) model was used to pred ic t annual concent ra t ions, and the Point-

Plume-2 (PTPLU-2) model was used to predict maximum 1-hour concentrat ions. 

Results using the PTPLU-2 model were also employed to select receptors for 

use in model ing with ISCLT model . Options used in ISCLT and PTPLU-2 are 

cons is ten t w i th USEPA guidance.^2) por both models , the opt ions selected 

inc luded the adjustment of the stack height for stack t ip downwash, 

de termina t ion of f inal p lume rise for all downwind receptor locat ions, 

de terminat ion of plume enhancement due to buoyancy effects, and use of 

2/28/90 
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rura l -mode wind profi le coeff ic ients. 

2. input Data Used 

The d ispers ion model ing analysis to evaluate air qual i ty impacts from on-si te 

thermal desorp t ion required development and input of a detai led emissions 

inventory, and assembly and input of representative meteorological data. Each 

of these two areas is d iscussed below. 

2.1 Emissions Inventory 

Table 1 presents stack emission rates and associated input data. Table 

2 presents design stack parameters. Data presented in these two tables 

are based on the processing of 40 tons of soi l per hour. 

Based on vendor input, the stack f low for a thermal desorpt ion unit 

t reat ing 40 tons per hour (TPH) of low-BTU soil would be about 28,000 

ACFM at 160°F. The vendor system includes a fabric fi lter for 

par t i cu la te cont ro l , a wet scrubber for ac id gas removal, and a carbon 

bed for organic removal. In order to estimate the stack concentrations, 

the maximum soil concentration of each organic was assumed to be the 

average value. These values are shown in Table 1 for volat i les. 

semivo la t i les , and metals. It was assumed that 100 percent of the 

organ ics would be vapor ized from the so i l , that 99.99 percent of each 

organic wou ld be absorbed in the carbon beds, and that none of the 

remain ing 0.01 percent of each organic would be removed in th-e fabric 
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f i l ter or the wet scrubber. As an example, the calcu lat ions for the 

acetone stack flow rate (SFR), based on these assumpt ions , would be 

as fo l lows : 

SFR (g/s) = 40 tons x 2.000 lb x 160.000 x 0.0001 x 453.6 o/lb 
3,600 s/hr hr ton 10= 

= 1.61 X 10-* g/s 

The fo l lowing ten metals were used in determin ing the stack emissions 

and were taken from Volume IV of the Hazardous Waste Incinerat ion 

Guidance Series.^5) 

Ant imony 

Arsenic 

Barium 

Beryl l ium 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 

Thall ium 

In order to est imate the stack concent ra t ion , the maximum soil 

concen t ra t ion of each metal was assumed to be the average value. 

These va lues are also shown in Table 1. The par t i t ion ing factor for 

each meta l was est imated at a soil temperature of 600°F using vapor 

pressure da ta and engineer ing judgement . The Air Pol lut ion Control 

(APC) removal ef f ic iency values given in this tab le were taken from the 

metals gu idance document . A par t i t ion ing factor of 1.0 indicates that 

the part icular metal will vaporize completely in the thermal desorption unit 

at 600°F. A par t i t ion ing factor of 0.05 means that 5 percent of the 

2/28/90 
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part icular metal will vaporize and/or be entrained in the thermal 

desorp t ion unit at 600°F. An APC removal eff iciency of 90 percent 

means that 90 percent of the part icular metal wil l be removed in the 

APC system which is a fabric fi l ter and a wet scrubber. 

As an example, the calculat ions for the ant imony stack flow rate would 

be as fo l lows: 

SFR (g/s) = 40 ton x 2000 Ib x 6 x 0.05 x (1-0.9) x 453.6 o/lb 
hr ton To^ 3600 s/hr 

= 3.02 X 10-" g/s 

2.2 Meteoro log ica l Data 

Representat ive meteorology was used in the screening model ing using 

PTPLU-2 and refined model ing using ISCLT. 

^ 

Table 3 presents the meteoro log ica l condi t ions used for the PTPLU-2 

screen ing analysis. PTPLU-2 predic ts the maximum downwind 

concentrat ions based on discrete combinations of stability class and wind 

speed , and does not require actual meteorology representat ive of the 

source loca t ion . 

The ISCLT model employed 5 years of annual stability array (STAR) data 

based on hourly observat ions from the NWS stat ion in Columbia, South 

Caro l ina. The data prov ides annual jo int f requencies of s tabi l i ty versus 

2/28/90 
890413.R 



4 9 0 35 4 

wind speed and wind d i rect ion. The per iod of record employed was 

the years 1982 through 1986. Annual modeling was conducted separately 

for each of the 5 years of meteoro logica l data. 

3. Mode l ing Receptor Select ion 

Receptors were ident i f ied to ensure select ion of downwind locat ions at which 

the highest concentrat ions would occur for both 1-hour concent ra t ions 

pred ic ted using PTPLU-2 and annual concentrat ions pred ic ted using ISCLT. 

3.1 PTPLU-2 Receptors 

Because PTPLU-2 does not use actual meteorology, locat ions of the 

highest predicted concentrations are determined as relative distances from 

the source based on discrete wind speed and stability combinations (refer 

to Table 3). Predict ions are f irst made at f ixed distances downwind of 

the source. Then, from the locat ion at which the highest downwind 

concentrat ion is predicted, the distance to the maximum concentrat ion is 

incrementa l ly searched for and located to the nearest 1 meter. 

2/281/90 
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add i t iona l receptors located on the si te property / fencel ine. A total of 
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The polar coordinate receptor grid was based on the PTPLU-2 screening 

results. The PTPLU-2 analysis using the input stack parameters 

presented in Table 2 ident i f ied distances to potent ia l h igh- impact 

receptors as a funct ion of the stabi l i ty c lass/wind speed combinat ions 

presented in Table 3. Receptor ring distances of 0.22. 0.27, 0.35, 0.46, 

0.55, 0.65, 0.73, 0.87, 1.0. 2.0, 3.0, and 4.7 km were se lec ted . 

Each of the above 12 polar coordinate rings was divided into 10-degree 

sectors, y ie ld ing a total of 36 receptors per r ing. Variat ion in terrain 

within the v ic in i ty of each receptor was accounted for by us ing the 

highest terra in elevat ion in a nearly rectangular area sur round ing that 

receptor. The area was bounded on either side by an arc length which 

was plus or minus 5 degrees of the actual receptor loca t ion . The top 

and bot tom of the rectangular area was bounded by half the d is tance 

to the p reced ing and fo l lowing polar receptor r ings. 

Table 4 ident i f ies 12 addi t iona l discrete fencel ine model ing receptor 

locat ions sur round ing the proposed thermal desorpt ion unit. These 

add i t iona l receptors were selected to provide an added measure of 

conf idence that the area of greatest impact would be iden t i f i ed . 

4 . Dispers ion Mode l i ng Resul ts 

Table 5 presents the maximum predic ted 1-hour and annual concent ra t ions 

for each con taminan t l is ted in Table 1. The d is tance to the receptor 

pred ic ted to have the maximum 1-hour concent ra t ion , based on PTPLU-2 
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model ing, is 394m from the source. The locat ion at which the maximum 

annual pred ic ted concent ra t ion occurs, based on ISCLT model ing , is located 

200° (south-southwest) from the source at a d istance of 550m. 

5. Public Heal th Evaluat ion 

Based on the model ing resul ts, a publ ic health evaluat ion (PHE) may be 

performed for the receptor groups which are l ikely to experience maximum 

exposures to airborne emissions from the thermal desorpt ion unit . The 

model ing results ident i f ied the downwind distance where maximum 1-hour 

concentrat ions would be expected, and the locat ion where maximum annual 

concentrat ions would be expected. This PHE ident i f ies the l ikely receptors 

assoc iated wi th those locat ions, formulates worst-case exposure scenar ios for 

the most -exposed receptors, and quant i ta t ive ly est imates exposure levels and 

associated heal th risks for those exposure pathways. 

5.1 Receptors 

Based on the locat ion where maximum short- and long- term air 

contaminant concent ra t ions are pred ic ted to occur, it is poss ib le to 

ident i fy two receptor groups which may experience maximum exposures 

to a i rborne contaminants . These groups are: (1) remediat ion workers 

in the immedia te v ic in i ty of the emissions source (i.e., the thermal 

desorp t ion unit) who would be the closest receptors and who might be 

exposed to short-term peak concentrat ions; and (2) off-site residents who 

might be exposed to lower concent ra t ions for longer per iods . To 
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represent the first group, it is assumed that the most-exposed individual 

(MEI) would be an adult worker. The MEI for the second group is 

ident i f ied as a 6-year old ch i ld . The chi ld is used because of hfs 

higher inhalation rate to body weight ratio, thus resulting in a maximum 

(worst-case) exposure dosage estimate. Selection of a chi ld of this age 

is also related to the possibi l i ty that he might play in the area of the 

si te, even though there are no res idences in the immediate v ic in i ty . 

(The nearest residence is over 1 mile away.) It was felt that younger 

chi ldren would not be likely to travel the distances necessary to get 

near the s i te. The use of the 6-year old chi ld therefore prov ides a 

worst -case est imate of exposure. 

5.2 Exposure Assessment 

Table 6 presents Threshold Limit Values (TLVs) for each contaminant of 

concern, and compares the values to maximum pred ic ted 1-hour 

concent ra t ions . TLVs were deve loped by the American Conference of 

Governmental and Industr ial Hygienists (ACGIH), ^®' and are occupat iona l 

exposure cr i ter ia that represent a i rborne concentrat ions of substances to 

which nearly all workers may be repeatedly exposed wi thout adverse 

ef fects. TLVs presented in Table 6 represent t ime-weighted average 

(TWA) concent ra t ions to which ind iv iduals may be exposed dur ing a 

normal 8-hour workday and 40-hour workweek without exper ienc ing any 

adverse health effects. TLVs are based on the best available information 

from indust r ia l exper ience, as wel l as data from human and animal 

studies. TLVs are used in industr ial hygiene practice to control potential 
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health hazards for workers. TLVs are issued by the ACGIH, and are 

guidel ines rather than enforceable standards. 

Because the maximum predicted 1-hour concentrations are far below TLVs 

for long- term occupat iona l exposure, it is conc ludeo that there is no 

danger of acute tox ic i ty due to exposure to shor t - term peak emissions 

from tne thermal desorp t ion unit. The remainder of the PHE wi l l , 

therefore, address only the potent ia l for long-term health ef fects. 

Table 7 presents assumpt ions used in the worker exposure scenar io. 

As discussed previously, it is assumed that this worker is an adult male 

involved in work at the si te. The period of exposure is est imated to 

be 100 days , i.e., the t ime dur ing which the thermal desorp t ion unit is 

expected to be opera t ing . An inhalation rate of 2.8 m3/hour, 

corresponding to an adult male involved in moderate activity, '̂̂  is used. 

The assumptions l isted in Table 7 are incorporated to calculate exposure 

dosages using the fo l l cw ing equat ion: 

lEX = AC X IR X D X (1/1,000) T BW x EP T 25,600 

Where: 
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lEX 

AC 

IR 

inhalat ion exposure dosage (mg/kg/day) 

a i rborne contaminant concent ra t ion (ug/m3) 

inhalat ion rate (m3/hour) 
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0 

1/1,000 

BW 

EP 

25,600 

durat ion of daily exposure (hours/day) 

conversion factor (mg/ug) 

body weight (kg) 

exposure per iod (days) 

length of human l i fet ime (days) 

Maximum annual average contaminant concentrat ions from Table 5 are 

used in this calculat ion as AC values to provide worst-case est imates 

of long- term exposure levels. 

Table 8 presents assumpt ions used in the exposure scenar io involv ing 

the 6-year old chi ld. These assumptions are the same as used in the 

first scenar io with the fo l lowing except ions. Because the receptor is 

a c h i l d , a di f ferent body weight (19.7 kg) and inhalat ion rate (2.1 

m3/hour) are used. ^ ' ' ' '®̂  In add i t ion , the durat ion of an exposure 

per iod is assumed to be 4 hours/day rather than 8 hours/day. This 

value represents a reasonable worst-case average for this parameter 

because it is not l ikely that ch i ldren wil l be playing near the site for 

ex tended per iods due to the fact that the nearest residence is more 

than 1 mile away. 

The same equation used previously is again used to calculate exposure 

es t imates . Once again, maximum annual average contaminant 

concent ra t ions from Table 5 are used in this calculat ion as AC values 

to p rov ide worst-case est imates of long-term exposure levels. -
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5.3 Toxicity Assessment 

Table 9 and 10 present human health cr i ter ia for inhalat ion exposure 

to the contaminants of interest. These values were obta ined from 

USEPA Health Effects Assessment Summary Tables. '^^ For those 

contaminants that are cons idered potent ia l carc inogens, a Cancer 

Potency Factor (CPF) is presented. The CPF is expressed in units of 

inverse dosage, i.e., (mg/kg /day) - i . Simply s ta ted , it represents the 

increase in risk of cancer mortal i ty per unit of exposure dosage. In 

most cases, CPFs are derived using data from animal exper iments and 

by apply ing a low-dose ext rapolat ion model that incorporates 

conservat ive assumpt ions concern ing interspecies ext rapo la t ion. 

For compounds not regarded as potential carcinogens, a Reference Dose 

(RfD), also ca l led an Acceptab le Intake for Chronic Exposure (AIC), is 

p rov ided. This value represents the exposure dosage in mg/kg/day 

which, if consumed daily throughout a person's l i fet ime, would not result 

in any adverse health effects. USEPA usually derives RfDs based on 

animal data which def ine a no-effect dosage or threshold for toxici ty. 

This threshold value is divided by a conservative safety factor, typically 

100 or 1,000, to derive a human RfD. These RfD values may then be 

used to determine a Hazard Index (HI) for given exposures. The HI is 

the ratio of the estimated exposure level to the RfD value. HI values 

greater than 1.0 may indicate a potent ia l health r isk. 
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For chromium, toxicity values for both hexavalent and trivalent chromium 

are presented. Because emission est imates are expressed as total 

chromium, cancer r isks will be est imated assuming that all of the 

chromium present is hexavalent, the more toxic fo rm. 

As shown in Tables 9 and 10, not all of the compounds of interest 

have tox ic i ty cr i ter ia available. As a result , they cannot be evaluated 

quant i ta t ive ly and are not included in subsequent risk est imates. This 

should be cons idered as an area of uncerta inty in the PHE. 

The approach used to characterize risk in this sect ion is analogous to 

the methods used in the original baseline Rl risk assessment conducted 

by IT Corpora t ion . 

5.4 Risk Character izat ion 

This sect ion descr ibes the potent ia l risks assoc ia ted with est imated 

exposure levels ca lcu lated as descr ibed prev ious ly . 

For the adul t worker exposure scenar io, es t imated incremental l i fet ime 

cancer r isks and hazard indices are presented in Table 9. As shown 

in this tab le , the total estimated cancer risk assoc ia ted with exposure 

to maximum concent ra t ions of all of the chemica ls of interest is 4.3 x 

10 - ' under the condi t ions of this scenar io . The compound which 

cont r ibutes the major portion of this total r isk is arsenic (3.5 x 10- ' ) . 

The to ta l HI for non-carcinogenic effects is 9.1 x IQ-", which is far 

2/2a«) 
890413.R 14 
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below the 1.0 value which indicates a potent ia l hazard. 

For the childhood exposure scenario, estimated incremental cancer risks 

and hazard indices are presented in Table 10. As shown in this table, 

the tota l est imated cancer risk assoc ia ted with exposure to maximum 

concentrat ions of all contaminants of interest is 5.7 x 10 - ' . The 

principal contributor to this total risk level is arsenic (4.7 x 10" ' ) . The 

total HI for non-carc inogenic effects is 1.2 x 10-3, ^ ^ i c h is far below 

the 1.0 HI which indicates a potent ia l hazard. 

2/28/90 
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T a b l e 1 . SCHDl 

Soil feed rate (Ib/hr) 
Organic destruction efficiency (%) 

Bluff Koad SJte^^^Vnlc and Metal Kmlssion Rates 
and Associated Input Data 

Thermal Desorption 

80.000 

99.99% 

Classification 

Volatiles 

Chemicai Name 

ACETONE 

CHLOROFORM 

1.1.1 ,-TRICHLOROCTHANE 

METHYLENE CHLORIDE 

CARBON DISULFIDE 

1.1 -DICHLOROETHANE 

2-BUTANONE 

TRICHLOROETHENE 

1.1.2.2-TETRACHLOROETHENE 

ETHYLBENZENE 

4-METHYL-2-PENTANONE 

TOLUENE 

CHLOROBENZENE 

TETRACHLOROETHENE 

1.2-DICHLOROETHENE 

XYLENES 

STYRENE 

VINYL CHLORIDE 

1,1-DICHLOROETHENE 

BENZENE 

1.2-DICHLOROETHANE 

CARBON TETRACHLORIDE 

1.1.2-TRICHLOROETHANE 

Boiling 

Point 

(F) 

Max Soil 

Organic Cone. 

(ppb) 

160000.0 

10000.0 

14000.0 

39000.0 

2.0 

390.0 

89000.0 

44000.0 

2300000.0 

18000.0 

340.0 

340000.0 

23000.0 

95000.0 

45.0 

62000.0 

6.0 

24.0 

240.0 

590.0 

120.0 

4100.0 

7.0 

Max Soil 

Melals Cone. 

(ppm) 

Metals 

Partitioning 

Factor (a) 

APC (b) 

Efficiency (c) 

(%) 

Stack Emission 

Rales 

Organics 

(g/sec) 

1.61E-04 

1.01E-05 

1.41 E-05 

3.93E-05 

2.02E-09 

3.93E-07 

8.97E-05 

4.44E-05 

2.32E-03 

1.81E-05 

3.43E-07 

3.43E-04 

2.32E-05 

9.58E-05 

4.54E-08 

6.25E-05 

6.05E-09 

2.42E-08 

2.42E-07 

5.95E-07 

1.21E-07 

4.13E-06 

7.06E-09 

Stack Emission 

Rates 

Metals 

(g/sec) 

0.00E*00 

0. OOE+00 

0. OOE* 00 

O.OOÊ OO 

0. OOE* 00 

O.OOEtOO 

0. OOE+00 

O.OOE-OO 

O.OOE+00 

O.OOE+OO 

O.OOEtOO 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+00 

O.OOE + OO 

O.OOE+00 

O.OOE+OO 

0. OOE+00 

0. OOE+00 

O.OOE+OO 

0. OOE+00 

vo 

CD 
C-: 
o\ 



Table 1. SCRDI - Bluff Road S 
and Assoc 1 ^ ^ 

rganlc and Metal Emission Rates 
Input Data 

Thermal Desorption 

VO 

Soil feed rale (Ib/hr) 
Organic destruction efficiency (%) 

80.000 

99.99% 

Classification 

Semi-volatiles 

Chemicai Name 

BENZOIC ACID 

N-BUTYL PHTHALATE 

NAPHTHALENE 

2-METHYLPHENOL 

2-CHLOROPHENOL 

2.4.5-TRICHLOROPHENOL 

BENZYL ALCOHOL 

4-METHYLPHENOL 

PHENOL 

BIS(2EH)PHTHALATE 

N-OCTYL PHTHALATE 

HEXACHLOROBENZENE 

ISOPHORONE 

2.4-DICHLOROPHENOL 

DIETHYLPHTHALATE 

NITROSODIPHENYLAMINE 

HEXACHLOROETHANE 

2.4.6-TRICHLOROPHENOL 

NITROBENZENE 

Boiling 

Point 

(F) 

480.0 

340.0 

410.0 

347.0 

485.0 

403.0 

358.0 

612.0 

419.0 

410.0 

561.0 

Max Soli 

Organic Cone. 

(ppb) 

110000.0 

2200.0 

3900.0 

120000.0 

2000000.0 

610.0 

330000.0 

14000.0 

6300000.0 

7600.0 

44000.0 

7200.0 

450.0 

130000.0 

1500.0 

820.0 

1200.0 

280.0 

11000.0 

Max Soil 

Metals Cone. 

(ppm) 

Melals 

Partitioning 

Factor (a) 

APC (b) 

Efficiency (e) 

(%) 

Stack Emission 

Rates 

Organics 

(g/see) 

1.11E-04 

2.22E-06 

3.93E-06 

1.21E-04 

2.02E-03 

8.16E-07 

3.33E-04 

1.41E-05 

6.35E-03 

7.66E-06 

4.44E-05 

7.26E-06 

4.54E-07 

1.31E-04 

1.51E-06 

8.27E-07 

1.21E-06 

2.82E-07 

1.11E-05 

Stack Emission 

Rates 

Metals 

(g/see) 

O.OOE+00 

O.OOE+00 

0. OOE+00 

0. OOE+00 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE + OO 

O.OOE+OO 

CD 
Os: 
C j \ 



Table 1 SCRDI - Bluff Road Sit 

and Assoc la 

Soil feed rate (Ib/hr) 

Organic deslruction efficiency (%) 

# 
tCT^n n 

l inlc a n d M e t a l E m i s s i o n R a t e s 

n p u t D a t a 

T h e r m a l D e s o r p t i o n 

80.000 

99.99% 

Classification 

Metais 

Chemicai Name 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 

Thallium 

Boiling 

Point 

(F) 

Max Soli 

Organic Cone. 

(ppb) 

Max Soil 

Metais Cone. 

(ppm) 

6.0 

8.2 

190.0 

1.3 

4 0 

64.0 

158.0 

6.6 

5.0 

0.9 

Metals 

Panitioning 

Factor (a) 

0.05 

1 

0.05 

0.05 

1 

0.05 

1 

1 

0.05 

1 

APC (b) 

Efficiency (e) 

(%) 

90% 

90% 

95% 

95% 

90% 

95% 

90% 

50% 

95% 

90% 

Slack Emission 

Rates 

Organics 

(g/sec) 

O.OOE+00 

O.OOE+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

Stack Emission 

Rales 

Metais 

(g/see) 

3.02E-04 

8.27E-03 

4.79E-03 

3.28E-05 

4.03E-03 

1 61E-03 

1.59E-01 

3.33E-02 

1.26E-04 

9.07E-04 

(a) Metals partitioning factor at 600 F. 

(b) Air Pollution Control (APC). 

(c) APC metals removal efficiency for fabric filter and wet scrubber, from reference 1. 

VO 

CD 

CN: 

ON 
CO 
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TABLE 2 

DESIGN STACK PARAMETERS FOR 
TREATMENT OF SOL USING THERMAL DESORPTX)N 

UTM Stack Base Stack Stack Exhaust Exhaust Exhaust Gas 
Coordinates (km) Elevation Height Diameter Flow Rate Velocity Exit Temp. 

Easting Northing (m) (m) (rn) (ACFM) (nVs) (°K) 

508.445 3749.375 41.76 18.29 1.067 28,000 14.78 344.3 

2/28/90 
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TABLE 3 

METEOROLOGICAL CONDITIONS USED FOR THE 
PTPLU-2 SCREENING ANALYSIS 

Stabi l i ty Class Wind Speed (m/s) 

A 0.5, 0.8, 1.0. 1.5. 2.0, 2.5, 3.0 

B 0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0. 
4.0, 5.0 

C 2.0, 2.5, 3.0, 4.0, 5.0, 7.0, 10.0, 12.0, 
15.0 

D 0.5, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 

5.0, 7.0, 10.0, 12.0, 15.0, 20.0 

E 2.0, 2.5, 3.0, 4.0, 5.0 

F 2.0, 2.5, 3.0, 4.0, 5.0 

Note; The w ind is assumed to be blowing direct ly f rom the source to the 
receptor . 

2/27/90 
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TABLE 4 

LOCATIONS OF DISCRETE FENCELINE MODELING RECEPTORS 

UTM 
Coordinates (km) 

Easting North ing 

508.340 3749.310 

508.417 3749.374 

508.494 3749.438 

508.571 3749.502 

508.648 3749.566 

508.680 3749.593 

508.703 3749.565 

508.671 3749.538 

508.594 3749.474 

508.517 3749.410 

508.440 3749.346 

508.363 3749.282 

Elevation 
Meters 

42.06 

42.06 

41.76 

41.76 

41.45 

41.45 

41.45 

41.45 

41.76 

41.76 

42.06 

42.06 

Feet 

138 

138 

137 

137 

136 

136 

136 

136 

137 

137 

138 

138 

2/27/90 
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TABLE 5 

MAXIMUM PREDICTED 
1-HOUR AND ANNUAL CONCENTRATIONS 

FOR TREATMENT OF SOIL USING THERMAL DESORPTION 

Contaminant Maximum Concentrat ion 
. (ug/m3) 

Volat i les 

Acetone 
Chloroform 
1,1,1 -Tr ichloroethane 
Methylene Chlor ide 
Carbon Disul f ide 
1.1-Dichloroethane 
2-Butanone 
Tr ich loroethene 
1,1,2,2-Tetrachloroethane 
Ethylbenzene 
4-Methyl -2-Pen tanone 
Toluene 
Chlorobenzene 
Tet rachloroethene 
1,2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Chlor ide 
1,1 -Dich loroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachlor ide 
1,1.2-Trichloroethane 

1-Hour Annual 

3.69 
2.31 
3.23 
9.00 
4.62 
9.00 
2.05 
1.02 
5.31 
4.14 
7.85 
7.85 
5.31 
2.19 
1.04 
1.43 
1.39 
5.54 
5.54 
1.36 
2.77 
9.45 
1.62 

X • 

X • 

X ' 

X 1 

X 1 

X 1 

X ' 

X 1 

X ' 

X ' 

X ' 

X ' 

X • 

X " 

X • 

X • 

X • 

X • 

X • 

X • 

X • 

X • 

X • 

10-3 
I 0 - " 
I 0 - " 
I 0 - " 
I0-® 
10-® 
10-3 
10-3 
10-2 
10-" 
I0-® 
10-3 
I 0 - " 
10-3 
I0-® 
10-3 
I 0 - ' 
I 0 - ' 
I0-® 
10-5 
I0-® 
10-5 
10- ' 

1.10 
6.89 
9.62 
2.68 
1.38 
2.68 
6.12 
3.03 
1.58 
1.23 
2.34 
2.34 
1.58 
6.53 
3.10 
4.26 
4.26 
1.65 
1.65 
4.06 
8.25 
2.82 
4.82 

) - " 
. - 6 

N-9 

)-5 
)-5 
) - 3 
N-5 

^-4 

0--
o-« 

,-8 
^-7 

0--

Semivo la t i les 

Benzoic Acid 
N-Butyl Phthalate 
Naphthalene 
2-Methy lphenol 
2-Chlorophenol 
2,4,5-Tr ich lorophenol 
Benzyl A lcoho l 
4-Methy lphenol 
Phenol 
Bis(26h)Phthalate 
N-Octyl Phthalate 
Hexachlorobenzene 
Isophorone 
2,4-Dich lorophenol 

2.54 
5.08 
9.00 
2.77 
4.62 
1.87 
7.62 
3.23 
1.45 
1.75 
1.02 
1.66 
1.04 
3.00 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-
10-
10 
IO­
lO 
IO­
lO 
10 
IO­
lO 
10-
IO­
lO-
10-

-5 

-2 

-3 
-4 

-4 

7.57 
1.51 
2.68 
8.25 
1.38 
5.57 
2.27 
9.62 
4.33 
5.22 
3.03 
4.95 
3.10 
8.93 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-5 
10-® 
10-® 
10-5 
10-3 
1 0 - ' 
10-" 
10-® 
10-3 
10-® 
10-5 
10-® 
1 0 - ' 
10-5 

2/Z7/90 
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TABLE 5 (Cont 'd.) t 

MAXIMUM PREDICTED 
1-HOUR AND ANNUAL CONCENTRATIONS 

FOR TREATMENT OF SOIL USING THERMAL DESORPTION 

Contaminant Maximum Concentra t ion 
(ug/m3) 

Semivolat i les (Cont 'd . ) 

Diethy lphthalate 
Ni t rosod ipheny lamine 
Hexachloroethane 
2,4.6-Tr ich lorophenol 
Ni t robenzene 

1-Hour Annual 

3.46 
1.89 
2.77 
6.46 
2.54 

X 

X 

X 

X 

X 

10-5 
10-5 
10-5 
10-® 
10-" 

1.03 
5.64 
8.25 
1.92 
7.57 

10 
10 
10-
10-
10-

-6 
-7 

Metals 

Ant imony 
Arsenic 
Barium 
Beryl l ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thal l ium 

6.91 
1.89 
1.10 
7.51 
9.23 
3.69 
3.64 
7.62 
2.88 
2.08 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-3 
10-1 
10-1 
10-" 
10-2 
10-2 

10-1 
10-3 
10-2 

2.06 
5.64 
3.27 
2.24 
2.75 
1.10 
1.08 
2.27 
8.59 
6.19 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-" 
10-3 
10-3 
10-5 
10-3 
10-3 
10-1 
10-2 
10-5 
10-" 

2/27/90 
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TABLE 6 

THRESHOLD LIMIT VALUES 
FOR THERMAL DESORPTION UNIT EMISSIONS 

Contaminant 

Volat i les 

Maximumi 
1-Hour 

Concentrat ion 
(uo/m3) 

Threshold2 
Limit 

Values 
Time 

Weighted 
Averages 
(uQ/m3) 

Acetone 
Chloroform 
1.1.1-Trichloroethane 
Methylene Chloride 
Carbon Disul f ide 
1,1 -Dichloroethane 
2-Butanone 
Tr ichloroethene 
1.1,2,2-Tetrachloroethane 
Ethylbenzene 
4-Methyl-2-Pentanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1.2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Chlor ide 
1.1-Dichloroethene 
Benzene 
1.2-Dichloroethane 
Carbon Tetrachlor ide 
1.1,2-Trichloroethane 

3.69 
2.31 
3.23 
9.00 
4.62 
9.00 
2.05 
1.02 
5.31 
4.14 
7.85 
7.85 
5.31 
2.19 
1.04 
1.43 
1.39 
5.54 
5.54 
1.36 
2.77 
9.45 
1.62 

x 1 
X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

v 3 

0-' 

)-6 

^-3 

0-' 

0-" 
n-3 

0-' 

0-' 

0-= 

n-7 

1.78 
4.90 
1.91 
1.74 
3.10 
8.10 
5.90 
2.69 
6.90 
4.34 

3.77 
4.60 
3.39 
3.47 
4.34 
2.13 
1.30 
2.00 
3.20 
4.00 
3.10 
5.50 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

Semivolat i les 

Benzoic Ac id 
N-Butyl Phthalate 
Naphthalene 
2-Methylphenol 
2-ChlorophenoI 
2.4,5-Tr ichlorophenol 
Benzyl Alcohol 
4-Methylphenol 
Phenol 

2.54 
5.08 
9.00 
2.77 
4.62 
1.87 
7.62 
3.23 
1.45 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10 
10 
10-
10-
10-
10-
10 
10 
10-

-3 
-5 

-3 
-4 

1.90 X 10" 

5.20 X 10" 
2.20 X 10" 

2.20 x - 1 0 " 
1.90 x 10" 

2/27/90 
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TABLE 6 (Cont 'd . ) 

THRESHOLD LIMIT VALUES 
FOR THERMAL DESORPTION UNIT EMISSIONS 

Contaminant 

Semivolat i les (Cont 'd . ) 

B is(2eh)Phthalate 

N-Octyl Phthalate 
Hexachlorobenzene 
Isophorone 
2 .4-D ich lo ropheno l 
D ie thy lphtha la te 
N i t rosod ipheny lamine 
Hexach loroethane 
2 ,4 ,6-Tr ich lorophenol 
N i t robenzene 

Metals 

Ant imony 
Arsenic 
Barium 
Beryl l ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thal l ium 

Maximum 
1-Hour 

1 

Concent ra t ion 
(uo/m3) 

1.75 
1.02 
1.66 
1.04 
3.00 
3.46 
1.89 
2.77 
6.46 
2.54 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10 
10-
10-
10-
10 
10-
10-
10-
10-
10-

-4 

-3 

Threshold2 
Limit 

Values 
Time 

Weighted 
Averages 
fuq/m3) 

6.91 
1.89 
1.10 
7.51 
9.23 
3.69 
3.64 
7.62 
2.88 
2.08 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-"^ 
10-1 
10-1 
10-" 
10-2 
10-2 

10-1 
10-3 
10-2 

5.00 
2.00 
5.00 
2.00 
1.00 
5.00 
1.50 
1.00 
1.00 
1.00 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5.00 X 10^ 

2.80 X 10" 

5.00 X 103 

9.70 X 103 

5.00 X 103 

10 ' 
10 ' 
10 ' 

10^ 
10 ' 
10 ' 
lO i 
10 ' 
10 ' 

Notes: 

1 Values der ived from air model ing descr ibed prev iously . 

2 TLV-TWA represents an exposure for an 8-hour day/40-hour workweek, which 
results in no adverse effects.^®^ 

2/27/90 
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TABLE 

EXPOSURE SCENARIO FOR WORKER 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNIT EMISSIONS 

Receptors ; 
Adult or Ch i ld : 
Male /Female : 
Act iv i ty Level : 
Frequency of Event; 
Durat ion of Event; 
Inhalat ion Rate: 
Weight ; 

On-site workers 
Adult 
Male 
Moderate 
100 days/year 
8 hours/day 
2.8 m3/hour ^' ' 
70 kg (®' 

Potent ial Exposure Pathways Considered Signi f icant ; 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets ; 

All s i te-speci f ic chemicals. 

Maximum annual concentrat ions 
predic ted from model ing incinerator 
emissions. 
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TABLE 8 

EXPOSURE SCENARIO FOR 6-YEAR OLD CHILD AT OFF-SITE AREA 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNIT EMISSIONS 

Receptors : 
Adul t or Ch i ld ; 
Male /Female; 
Act iv i ty Level ; 
Frequency of Event: 
Durat ion of Event: 
Inhalat ion Rate: 
Weight ; 

6-year old chi ld 
Child 
Male 
Moderate act iv i ty 
100 days/year 
4 hours/day 
2.1 m3/hour ^' ' 
19.7 kg ^®' 

Potential Exposure Pathways Considered Signi f icant ; 

Inhalat ion of Ambient Air 

Compounds : 

Data Sets: 

All s i te-speci f ic chemica ls . 

Maximum annual concent ra t ions 
predic ted from model ing incinerator 
emissions. 



TABLE 9 

RISK CALCULATIONS FOR WORKERS 
INHAIATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNfT EMISSIONS 

vo 

Chemical 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

Inhalation 
CPF 

(mq/kq/day)-i 

Inhalation 
AlC/RID 

(mo/ko/dav) Risk 
Hazard 
Index 

CO 

Volatiles 

Acetone 
Chloroform 
1,1,1-Trichloroethane 
Methylene Chloride 
Carbon Disulfide 
1.1-Dichloroethane 
2-Butanone 
Trichloroethene 
1.1.2,2-Tetrachloroethane 
Ethylbenzene 
4-Methyl-2-Pentanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1.2-Dichloroethene 
Xylenes 
Styrene 
Vinyl Chloride 
1.1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
1,1.2-TrichloroelhanB 

2/27/BO 
2090199Q 

1.10 X 

fr89x 
9.62 X 
2.68 x 
1.38 X 
2.68 X 
fr12x 
3 0 3 X 
1.58 X 
1.23 X 
2.34 X 
2.34 X 
1.58 X 
fr53x 
3 1 0 X 
4.26 X 
4.26 X 
1.65 X 
1.65 X 
4.06 X 
8.25 X 
2.82 X 
4.82 X 

1 0 ' ' 
10"® 
10"® 
10"5 

10-9 
10" ' 
10"5 
10-5 
10"3 
10-5 
10- ' 
1 0 " 
10-5 
10"5 
10® 
10-5 

10"9 
10® 
10- ' 
10" ' 
10® 
10® 
10-9 

1.4 X 
8.6 X 
1.2 X 
3.4 X 
1.7 X 
3.4 X 
7.6 X 
3.8 X 
2.0 X 
1.5 X 
2.9 X 
2.9 X 
2.0 X 
8.2 X 
3.9 X 
5.3 X 
5.3 X 
2.1 X 
2.1 X 
5.1 X 
1.0 X 
3.5 X 
6.0 X 

10 
10 
10 
10 
10 
10 
10 
10 
10"' 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

-12 

1-11 
-11 

15 

13 

11 

11 

11 

13 

10 

11 

11 

14 

11 

15 

14 

13 

13 

13 

12 

15 

8.1 X 10"2 

1.4 X 10"2 

1.3 X 10"2 
2.0 X 10-1 

3.3 X 10"3 

2.9 X 10"i 
1.2 
2.9 X 10"2 
9.1 X 10"2 
1.3 X lO ' i 
5.7 X 10"2 

3.0 X 10"l 

1.0 X 10"l 

1.0 
5.0 X 10"3 

4.0 X 10"i 
1.0 X 10 2 

7.0 X 10"i3 

4.8 X 10"13 

4.9 X 10-13 
4.0x10"i° 

2.7 X 10"13 

6.1 X 10"15 
2.5 X 10"13 
1.5 X 10" l" 
9.4 X 10"15 
4.6 X 10"i3 
3.4 X 10-1® 

4.0 X 10"11 

3 4 X 10"12 

2.9 X 10"i° 
4.0 X 10"^ 

1.3 X 10"l° 
5.3 X 10"i^ 



Metals 

TABLE 9 (Cont'd.) 

RISK CALCULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNIT EMISSIONS 

vo 

Chemical 

Semh/oiatiles 

Benzoic Acid 
N-Butyl Phthalate 
Naphthalene 
2-ty1ethylphenol 
2-Chlorophenol 
2,4.5-Trichlorophenol 
Benzyl Alcohol 
4-Methylphenol 
Phenol 
Bis(2eh)phthalate 
N-Octyl phthalate 
Hexachlorobenzene 
Isophorone 
2.4-Dichlorophenol 
Diethylphthalate 
Nitrosodiphenylamine 
Hexachloroethane 
2.4,6-Trichlorophenol 
Nitrobenzene 

Maximum 
Annual 

Air 
Concent. 

MfA 

7.57 X 10"5 
1.51 X 10® 
2.68 X 10® 
8.25 X 10® 
1.38 X 10-3 
5.57 X 10" ' 
2.27 X 10"" 
9.62 X 10-® 
4.33 X 10"3 
5 2 2 x 10-® 
3.03 X 10"5 
4.95 X 10"® 
3.10 X 10" ' 
8.93 X 10"5 
1.03 X 1 0 ^ 
5.64 X 10" ' 
8.25 X 1 0 ' ' 
1.92 X 10" ' 
7.57 X 10® 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

9.5 X 10" i i 
3.8 X 10" i i 
3.4 X 10"12 
1.0 X 10-1° 
1.7 X 10 9 
7.0 X 10-13 
2.8 X 10-1° 
1.2 X 10" i i 
5.4 X 10 9 
fr5 X 10"12 
3.8 X 10" i i 
6.2 X 10-12 
3.9 X 10"13 
1.1x10-1° 
1.3 X 10"12 
7.1 X 10 13 
1.0 X 10-12 
2.4 X 10-13 
9.5 X 10"12 

Inhalation 
CPF 

(mq/kq/daY)-i 

1.7 

2.0 X 10-2 

Inhalation 
AlC/RID 

(mq/kq/day) 

6.0 X 1 0 " 

Risk 

1.1 X 10-11 

4.8 X 10"15 

Hazard 
Index 

1.6 X 10® 

•2D 
Os; 

• - 1 

vo 

Antimony 
Arsenic 

2.06 X 10"" 
5.64 X 10-3 

2.6 X 10"15 

7.1 X 10"^ 5.0 X 10 3 5 X 10 

2/27/90 
2090199G 



TABLE 9 

Chemical 

Metals (Confd.) 

Barium 
Beryllium 
Cadmium 
Chromium VI 
Chromium III 
Lead (inorganic) 
Mercury (inorganic) 
Silver 
Thallium 

Maximum 
/Annual 

Air 
Concent. 
(uq/m3) 

3.27 X 10"3 
2.24 X 10"5 
2.75 X 10"3 
1.10 X 10"3 
1.10 X 10-3 
1.08 X 10"l 
2.27 X 10 2 
8.59 X 10 5 
fr19x 10"" 

1 r~u. j i_ J - i , ^ V y U I I I KJ.) 

RISK CAICULATIONS FOR WORKERS 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNIT EMISSIONS 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

4.1 X 10"^ 
2.8 X 10" i i 
3.4 X 10"^ 
1.4 X 10"^ 
1.4 X 10"^ 
1.4 X 10" ' 
2.8 X 10® 
1.1 X 10"i° 
7.7 X 10"1° 

Inhalation 
CPF 

(mq/kq/day)-i 

8.4 
fri 
4.1 X lOl 

Inhalation 
AlC/RID 

(mq/kq/day) 

1.0 X i o " 

5.1 X 10-3 
4.3 X 10"" 
5.1 X 10"5 

Risk 

2.3 X 10"i° 
2.1 X 10® 
5.6 X 10® 

Hazard 
Index 

4.1 X 10-5 

2.7 X i o ' 
3.2 X i o " 
5.6 X 1 0 " 

-P^ 

v o 

CD 
C< 

C-O 
CD 

TOTAL 4.3 X 10"' 9.1 X 10"" 

2/28/90 
2090199G 



TABLE 10 

RISK CALCULATIONS FOR frYEAR OLD CHILD 
INHALATION OF AIRBORNE CONTAMIf̂ JANTS FROM 

THERMAL DESORPTION UNIT EMISSIONS 

•-0 

Chemical 

Volatiles 

Acetone 
Chloroform 
1,1.1-Trichloroethane 
Methylene Chloride 
Carbon Disulfide 
1.1-Dichloroethane 
2-Bufanone 
Trichloroethene 
1.1.2,2-Tetrachloroethane 
Ethylbenzene 
4-Methyl-2-Pentanone 
Toluene 
Chlorobenzene 
Tetrachloroethene 
1,2-Dlchloroethene 
Xylenes 
Styrene 
Vinyl Chloride 
1,1-Dichloroethene 
Benzene 
1,2-Dichloroethane 
Carbon Tetrachloride 
1.1,2-Trichloroethane 

2A27/90 
2190199Q 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

1.10 X 10"" 
6.89 X 1 0 ^ 
9.62 X 10® 
2.68 X 10-5 
1.38 X 10-9 
2.68 X 10" ' 
fr12x 10-5 
3.03 X 10"5 
1.58 X 10"3 
1.23 X 10-5 
2.34 X i o ' 
2.34 X i o " 
1.58 X 10-5 
fr53 X 10-5 
3.10 X 10® 
4.26 X 10-5 
4.26 X 10"9 
1.65 X 1 0 ^ 
1.65 X 1 0 ' 
4.06 X 10 ' 
8.25 X 10® 
2.82 X 1 0 ^ 
4.82 X 10-9 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

1.8 X 10-1° 
1.1 X 10-11 
1.6 X 10-11 
4.5 X 10-11 
2.3 X 10"15 
4.5 X 10-13 
1.0 X 10-1° 
5.0 X 10"! 1 
2.6 X 10-9 
2.1 X 10" l l 
3.9 X 10"13 
3 9 X 10-1° 
2.6 X 10-11 
1.1 X 10-1° 
5.2 X 10" i" 
7.1 X 10"i i 
7.1 X 10-15 
2.7 X 10-1" 
2.7 X 10-13 
fr8 X 10"13 
1.4 X 10"13 
4.7 X 10"12 
8.0 X 10-15 

Inhalation 
CPF 

(mq/kq/daY)"i 

8.1 X 10'2 

1.4 X 10"2 

1.3 X 10-2 
2 0 X 10"! 

3 3 X 10-3 

2.9 X 10-1 
1.2 
2.9 X 10-2 
9.1 X 10-2 
1.3 X 10-1 
5 7 X 10-2 

Inhalation 
AlC/RID 

(mq/kq/day) 

3 0 X 10-1 

1.0 X 10-1 

1.0 
5.0 X 10-3 

4.0 X 10-1 
1.0 X 10"2 

Risk 

9.3 X 10 13 

fr3 X 10-13 

6.6 X 10-13 
5.3 X 10-1° 

3.6 X 10"13 

8.1 X 10-15 
3 3 X 10-13 
2.0 X 10-1" 
1.3 X 10-1" 
6.1 X 10-13 
4.6 X 10 1® 

Hazard 
Index 

5.3 X 10-11 

4.5 X 10-12 

3 9 X 10-1° 
5.3 X 10-9 

1.8 X 10-1° 
7.1 X 10-13 



TABLE 10 (Cont'd.) 

RISK CALCULATIONS FOR frYEAR OLD CHILD 
INH/VLATION OF /MRBORNE CONTAMIN/\NTS FROM 

THERMAL DESORPTION UNFT EMISSIONS 

-4^ 

VO 

Chemical 

SemK/dables 

Benzoic Acid 

N-Butyl Phthalate 
Naphthalene 
2-Methylphenol 
2-Chlorophenol 
2.4.5-Trichlorophenol 
Benzyl Alcohol 
4-Methylphenol 
Phenol 
Bis(2eh)phthalate 
N-Octyf phthalate 
Hexachlorobenzene 
Isophorone 
2.4-Dichlorophenol 
Diethylphthalate 
Nitrosodiphenylamine 
Hexachloroethane 
2,4.6-Trichlorophenol 
Nitrobenzene 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

7.57 X 10-5 
1.51 X 10® 
2.68 X 10-® 
8.25 X 10"5 
1.38 X 10"3 
5.57 X 10" ' 
2.27 X 10"" 
9.62 X 10"® 
4.33 X 10-3 
5.22 X 10-® 
3.03 X 10-5 
4.95 X 10"® 
3.10 X 10" ' 
8.93 X 10-5 
1.03 X 10"® 
5.64 X 10"' 
8.25 X 10" ' 
1.92 X 10" ' 
7.57 X 10"® 

Inhalation 
Exposure 
Dosage 

(mq/kq/day) 

1.3 X 10-1° 
5.0 X 10"i i 
4.5 X 10"i2 
1.4 X 10"i° 
2.3 X 10 9 
9.3 X 10"13 
3.8 X 10"i° 
1.6 X 10"i l 
7.2 X 10"9 
8.7 X 10"12 
5.0 X 10-11 
8.2 X 10-12 
5 2 X 10"13 
1.5 X 10-1° 
1.7 X 10"12 
9.4 X 10"13 
1.4 X 10"12 
3.2 X 10"13 

1.3 X 10-11 

Inhalation 
CPF 

(mq/kq/day)-1 

Inhalation 
AlC/RlD 

(mq/kq/dav) Risk 
Hazard 
Index 

CD 

CO 

ro 

1.7 1.4 X 10"ii 

2.0 X 10-2 
6.0 X i o " 

fr4 X 10 15 

2.1 X 10 6 

Melals 

Antimony 
Arsenic 

2.06 X i o " 
5 64 X 10-3 

3.4 X 10-15 
9.4 X 10-9 5.0 X lOl 4.7x i o ' 

2/27/90 
2190199O 



TABLE 10 (Cont'd.) 

RISK CALCULATIONS FOR frYEAR OLD CHILD 
INHALATION OF AIRBORNE CONTAMINANTS FROM 

THERMAL DESORPTION UNFT EMISSIONS 

- 1 ^ 

VO 

Chemical 

Metals (Confd.) 

Barium 
Beryllium 
Cadmium 
Chromium VI 
Chromium HI 
Lead (inorganic) 
Mercury (inorganic) 
Silver 
Thallium 

Maximum 
Annual 

Air 
Concent. 
(uq/m3) 

3.27 X 10-3 
2.24 X 10-5 
2.75 X 10-3 
1.10 X 103 
1.10 X 10-3 
1.08 X 10 1 
2.27 X 10-2 
8.59 X 10-5 
6.19 X 10" 

Inhalation 
Exposure 
Dosage 

(mq/kq/dav) 

5.4 X 10"9 
37 X 10"! 1 
4.6 X 10-9 
1.8 X 10"9 
1.8 X 10-9 
1.8 X 10"' 
3.8 X 10® 
1.4 X 10"i° 
1,0 X 10-9 

Inhalation 
CPF 

(mq/kq/dav)-i 

8.4 
fr1 
4.1 X lOi 

Inhalation 
AlC/RID 

(mq/kq/dav) 

1.0 X i o " 

5.1 X 10-3 
4.3 X 10"" 
5.1 X 10-5 

Risk 

3.1 X 10 
2.8 X 10® 
7.5 X 10® 

10 

Hazard 
Index 

5.4 X 10-5 

36 X i o ' 
4.2 X i o " 
7.4 X i o " 

CO 
o-

TOTAL 5 . 7 x 1 0 ' 1.2x10-3 

2/27/90 
2190199G 


